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BE A CERTIFICATED 

ELECTRICIAN 




I WILL TRAIN YOU AT HOME 


A REAL POSITION LIKE THIS—FOR YOU 


The country neecl^; thousands of trained. Certificated 
Electricians to fill ^ood ])ositions—and at big pay. It’s 
all a matter of knowing how, and I will teach you by 
n])-to-date, modern instruction. You can learn at home, 
without interfering with your regular work, by my highly 
successful method of Home histmction in Practical 
Electricity. 

Prepare NOW and be ready 
in a few months to earn your 
$46 to $100 A WEEK 

Send for this Book 

My book.-‘HOW TO r.ECOMli AX EXPERT ELEC- 
1 RICIAX.” has started thousands of young men on the 
way to ^plendid success. A new edition of this has just 
been printed. 1 want every young man interested 
in Electricitv to have a copy, and will send von 
one. AHSOLUTELV FREE AND PRE- 
TkAll^. W’r’te me todav. 


thorough training. I give him a SPLEXDID ELEC¬ 
TRICAL OUTFIT FREE, and much of the training is 
done by actual work. W’hen my students graduate and 
receive their Certificate, they are ready for a real posi¬ 
tion. But still more, at any time you wish you can come 
to our splendidly ecpiipped Electrical Shops for special 
training. Xo other school can give you this. 

A Real Opportunity for YOU 

\N‘ishing is never going to make your dreams come 
true. You’ve got to study —to learn. A man is worth 
possibly $2 or $3 a day from his neck down—and no 
more; but there is no limit to what he can be worth from 
his neck up. 

A trained mind is what gets the big pay. It is this 
training that you need, and I can train you in a few 
months. Are you ambitious to make a real success— 
then send me the coupon—todav. 

Electrical Outfit FREE 

To every student who answers this ad I am giving a 
Splendid Electrical Outfit of standard size Electrical 
'lools. Instruments, ^laterials, etc., ahsolntelv free. 
ITirthermore, to every Electrical Student 1 give a trulv 


How I T rsin IVIy Students valuable surprise that I cannot exj^lain here 

Free Employment Service 






As Chief Engineer of the Chicago 
Engineering \\ orks 1 know ex¬ 
actly the kind of training a man 
needs to enable him to get and 
hold good j)ositions, and to 
earn big pay. 1 have trained 
hundreds (^f. wlx) are 
holding ..•^plnuFdy elec¬ 
trical jobs. 

I give each of my 
students personal 
attention and a 
comjdete aivl 


I am continually receiving rccjiiests from employers to 
send them trained Electrical men. 1 assist my st\idents 
to secure good ])Ositions. I keep in touch with them for 
years, helping and advising them in every possible way. 

Write Now — Don’t Delay 

Delay never got you anything. Action is what counts. 
Cet started—and get started now. W'rite me, or send 
me the cou|)on. right XO\\\ 

L. L. COOKE, Chief Engineer 

CHICAGO ENGINEERING WORKS 

441 CASS ST. Dept. 26 CHICAGO 
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pRAeilCM. 


learn ELECTRICm 

as in practice 


Electricity ^ight 
as experts ^ 


* before you there is pictured a compact 

__ of books which contains all the information 

^ ^ you require to advance to the highest^ positions in 

IcTJfyXAJT the world of electricity. No instruction, no con- 

IL sullation by correspondence is necessary. The en¬ 

tire subject is before you, clearly written and clearly illustrated. 

Whether you have spent years with electricity, or are a mere be¬ 
ginner, CROFT’S LIBR.\RY OF PRACTICAL ELECTRICITY will 
enable you to master modern practice, and fit you quickly for one of 
the thousands of responsible positions now open to those who arc 

properly trained in electricity. 


^ ^ 

hwcucAt 

,tii\ tlitiMfjrr pucTAimi 


CfcrtlT Cnr.Pt 0»JrirT CS^FT 


Only 

I rk per month 
MforSmonths 
/ fora complete 
I electrical 
Ltf education 


McGraw-Hill Book Co.. Inc., 
239 W. 39th Street, 

New York, N. Y. 
Gentlemen: The CROFT LI¬ 

BRARY OF ELECTRICITY 
reached me March 3 and more 
than came un to my expecta¬ 
tions. I have been In the elec¬ 
trical business for fifteen years, 
and know the general run of 
electrical books. Terrell Croft's 
Library Is the best I have ever 
had the pleasure of examining. 

Yours truly. 

EDWARD T. HOFF. 
7l3-3rd Avenue. 

Asbury Park, N. J. 


Name 


NOT 

ONE 

CENT 

IN 

ADVANCE 


In twenty years' practice Terrell Croft has learned 
many thlnps about electricity. As apprentice, as lineman, 
as draftsman, and finally as electrical engineer with the 
Wcstlnghouse Company, he has learned the practical 
man’s wants. 

With his own practical experience, and with the co¬ 
operation of a score of other authorities, he has com¬ 
pleted what Is considered the most valuable study and 
reference course ever attempted. 

No other set of hooks or course of Instruction ever 
adhered so closely to actual work. Nothing else of the 
S ever told so vividly the story of electricity as 
experts Imow it. 


CROFT’S 
LIBRARY 

PRACTICAL 
ELECTRICITY 

8 Vols.-Flexibly 
bound-3000Pages 
2100 Illustrations 

A set of books which covers the wide subject 
of electricity completely, comprehensively 
and practically cannot be adequately described, 
therefore we extend to every reader of this paper 
an invitation to examine the books absolutely 
free. 

Merely fill out the coupon below and return to us. 
We will ship the books, all charges prepaid, for ten 
days* free use. The books are pocket-size. Carry 
one or two with you to work, and look them over 
evenings. Test their usefulness by using them in 
connection with your work. Keep them ten full 
days. Then return them at our expense if you think 
they will not enable you to know electricity as experts know it. 

Pay only $2 per month for eight months if you are thoroughly 
pleased. 

This is your opportunity. Will you grasp it? 


lEtee^xaminaMinCot^jm 


McGraw-Hill Book Co., Inc. 

239 W. 39th St., New York 

. Please send me the Library of Practical Electricity 
(shipping charges prepaid), for 10 days’ free examination. If satis¬ 
factory 1 will send $2 in ten days and 3Ll_ner mo nth until $16 has 
been paid. If not wanted, shipping 

instructions. 
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N 1904, during Army maneuvers in Cali¬ 
fornia, General, then Major, George O. 
Squier, of the U. S. Signal Corps, made the 
important discovery that it was possible to 
receive radio messages, using live trees as 
an aerial. He found that by merely driv¬ 
ing a metallic spike into the tree trunk, a 
few feet above the ground, and by connecting the wire 
from his radio receiving instruments to the spike, mes¬ 
sages would come in astonishingly well over this new 
“aeriar\ 

The invention, while important, received but scant no¬ 
tice, even in the scientific press of that day. Indeed, the 
majority of radio people knew very little about the in¬ 
vention, and those who did know considered the tree 
aerial as a freak, along with the bed-spring aerial and 
others of a similar nature. 

During the war, however, the discoverer of the sys¬ 
tem, who had now become I^Iajor General Squier, Chief 
Signal Officer of the Army, made many new experi¬ 
ments with trees and radio. Recently, before the Physi¬ 
cal Society, General Squier delivered a highly interest¬ 
ing lecture on the subject, and from what transpired, it 
is certain we have merely scratched the surface of an 
important invention. 

General Squier, for instance, has been in constant 
communication with Europe for months, receiving mes¬ 
sages from all of the large radio stations located in 
England, France, Italy and Germany, using nothing but 
trees for his aerials. But that was not all. He demon¬ 
strated that it was just as easy to scud radio messages 
over a tree as it was to receive them. Indeed this holds 
true not only for telegraph messages, but radio tele¬ 
phone communication has been actually carried on be¬ 
tween trees over a distance of three miles! So far no 
attempt has been made to increase this distance, ahho it 
is obvious that any distance, depending only upon the 
power of the sending instruments, can be bridged in this 
manner. 



That this system proved of immense value during the 
war can be readily imagined. Our signal corps men for 
that reason never were troubled with the communication 
lines in their rear, as long as there was a live tree about. 
No conspicuous wire aerial was needed for their radio 
work; code messages flew back and forth from the most 
extended points of our lines, right under the Germans’ 
noses, who never suspected innocent-looking trees as 
being the carriers of priceless information. 

General Squier thinks that the tree aerial will soon 
supplant the wire antenna entirely; even the big com¬ 
mercial stations, he thinks, can make excellent use of his 
discover>L The radio amateur particularly, will find the 
trees about his house a new and welcome source for his 
experiments. Many parents and landlords object to un¬ 
sightly aerials on or about the house. An innocent-look¬ 
ing tree—if there is one near at hand—now solves the 
problem for the ambitious amateur. And the higher the 
tree, the better the results. 

The new botanical antenna, on the other hand, brings 
us many new and interesting problems. One—and a 
curious one at that—is: How to figure the wave length 
of such an aerial! No doubt General Squier has, or will 
work out a standard formula for us. Undoubtedly, too, 
the wave length will vary from year to year—due to the 
growth of the tree. Then, too, in Spring, before the 
leaves are on the tree, the wave-length should be slightly 
less than in the summer time, due to the smaller area 
and resultant capacity. Also it would seem that in the 
winter time, the wave-length of the tree would be much 
less than in the Spring, due to the conducting sap re¬ 
ceding from the branches. 

Suppose you were to “spike up” every tree in a small 
wood—say, a thousand trees! The enormous area ex¬ 
posed to the ether, would theoretically give us a wonder¬ 
fully effective antenna. We say theoretically, because 
we do not know how the immense added capacity would 
affect our instruments. 

H. Gernsback. 
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The New Social Order 

T he way is being prepared for a social order more 
wonderful than anything ever heretofore dreamed of; 
the conflict of modern science with theology; the study of 
comparative religions; the tremendous power of new 
social movements; all of these are but preparing the way 
for the new order. 



Men, now understand that for 
every condition there is an adequate 
and definite cause, so that when a 
given result is desired, they seek 
only the cause by which this result 
may be obtained. 

The discovery of a reign of law 
marked an epoch in human progress. 
It eliminated the element of uncer¬ 
tainty and caprice from the lives of 
men, and substituted law, reason 
and certitude. 

These laws operate with scientific 
exactitude and those who have suc¬ 
ceeded in obtaining a working 
knowledge of them, are enabled to 
break the bonds of environment; 
control elementary forces and utilize 
the potentialities of Infinity. 

The Master Key tells of these won¬ 
derful Natural Laws and therefore 
substitutes definite principles for 
uncertain and hazy methods. An 
understanding of this scientific truth 
is the imperative condition, the un¬ 
derlying verity, the necessary prec¬ 
edent to every truly successful busi¬ 
ness or social relation. 

Men are finding that permanent 
success is built upon honor, not upon 
dishonor; they are finding that the 
greatest and most penetrating mind 
loses its way hopelessly and can form 
no conception of the results of an 
action based upon a false premise. 

The Master Key avoids theory, 
speculation and abstractions of all 


kinds. It confines itself to the oper¬ 
ation of natural laws. These laws 
are clear, concise, definite and pos¬ 
itive and can be demonstrated by 
any one. 

The Master Key is not interested 
in conditions or effects, but in the 
cause by which the effects are pro¬ 
duced; it is therefore limitless and 
has rewards hardly to be expressed 
in words. 

All conditions are the result of the 
operation of this law, but unfortu¬ 
nately, the law will operate to our 
disadvantage just as readily as for 
our benefit and for this reason many 
are unconsciously creating discor¬ 
dant, destructive, inharmonious, 
poverty stricken conditions instead 
of conditions of health, abundance, 
elegance, beauty, refinement and 
wealth. It is simply a question of 
understanding; a question of know¬ 
ing how to take advantage of natural 
laws. 

If you have any objective in life, 
which you have not as yet succeeded 
in taking, or if you wish to change 
any condition, physical, mental, 
financial or environmental, or if you 
wish to add an asset of inestimable 
value to your present resources, the 
Master Key has a message for you. 

A copy will be sent to any address 
without cost or obligation of any 
kind. 


Charles F. Haanel 

423 GRANITE BUILDING 

ST. LOUIS, MO. 


Ko« benefit by mentiming the "Electrical Exterimenler" when writing to odiertisers. 
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TREAT YOURSELF 




A^ou> made 
simple and 
perfectly safe 


With The 
Wonderful 
Health Restorer 


You Can Have Bodily Vigor, Success-Attain¬ 
ing Energy, Attractive, Healthful Beauty 

All at practically no cost—The great benefits of the 
Violet Ray treatments heretofore only procurable at big 
expense from physicians and beauty specialists are now a\^liable in 
your o^^^l home. Look over list of treatments below. Send for particulars. 








1 COUPON FOR 

BOOK 

1 : 
i 

and Special Information 

1 

RENULIFE ELECTRIC CO.. 
S37Marquetto 8ldg.. Detroit, Mich. 



Please send without obUranon, your book ••Health, ” eiplain- i 
In* Violet Ray ireafzncnis with RenutUe Oeuvrators: also itiv# 5 
fuJl ranlculars as to tli oppileatloo for kHmenis checked below { 

TREATS 

SUCCESSFULLY 

a 

1 

. .Abscesiei 
. .Anemia 
.. Asthma 
. .ArterloselerorU 
. .Baldness 
. .Blaekheads 
. .Bralo Fsg 
. .Bronchitis 
. .Bunions 
. Bruises 
.. Catarrh 
. Colds 
. .Chllblstna 
.. Oaodruh 
..Deafness and Car 
Diseases 
..Eczema 

..Enlarged Prostata 

• .Faelal Neuralgia 

• .Falling Hsir 

• .Female Com¬ 

plaints 
..Coitre 
. .Gout 

• .Haemorrhoids 
..Hay Fever 

• •Infantile Paraly¬ 

sis 

• .Insomnia 
..Lameness 
..Locomotor Ataala 
..Lumbago 
..Nervous AfTre> 

lions 

• .Neuralgia 
r.Neurllls 

,. Obesity I 

..Pain In Abdomen I 

and Chest 1 

..Paralysis d 

r.Piles J 

..Pimples S 

..Pyorrhea a 

..Rheumatlim $ 

..Sears S 

..Setetlea $ 

..Skin Diseases i 

..Sore Throat and • 

Throat Oiseaaes 5 

..Sprains S 

..Toothache a 

..Weak Eyea I 

..Wrlnklee J 

..Warts aed Molea « 

Ksme..~,. . 
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How Violet Ray Benefits 


Electricity from your light socket is 
transformed into health and beauty¬ 
giving Violet Ray—powerfully effec¬ 
tive, yet gentle, soothing, perfectly 
safe. Voltage is raised from ordinary 
lighting current to ihoxesands of volts, 
giving tremendous penetrative force. 
The irresistible, 
revitalizing pow¬ 
ers of Reniilife 
Violet Ray are 
carried at once to 
every nerve cell, 
fibre and part of 
body. Blood is 
enriched and 

purified by a flood of oxygen, giving 
added \’itality and strength. As- 
!,/ similation and digestion improved— 
7 functions restored to normal—extra 
^ supply of fresh blood quickly brought 
to area treated, remo\'ing congestion 
andsuppljdng nourishment. While re¬ 
lieving pains and aches, the manifest re¬ 
sults of disorders, it 
removes the deep- 
seated cause f com¬ 
bines the benefits of 
electricity, vibra¬ 
tion, exercise, 
stimulation and 
oxidation. 


Renulife Violet Ray 

HIGH FREQUENCY GENERATORS 


Offered on a Meet Liberal 

TRIAL PLAN 

Learn the Wonderful Benefits 
by Actual Use 


Painless Electricity 

Science has modified electricity that 
the weakest may stand its force with¬ 
out fear or pain. Ever>^ tissue ^d 
fibre is saturated, patient experiencing 
only a sensation of relief, as if standing 
in a ray of sunshine. Violet Ray high 
frequency has no comparison with old, 
crude, electrical 
batteries and 
shocking current. 
Ever>^ jar and 
shock is removed. 
The effects arc 
marv’elously 
rapid. Relief can 
be given in one 
or more treatments. Often cures 
are accomplished in that ^ time. It 
is positive and certain in action. 
If you value your health, and want 
to keep or restore your good looks 
and gain vitality, throw’ away medi¬ 
cine bottles—take this sensible, scien¬ 
tific means. Violet Rays work witli 
nature. Every 
day’s delay 
makes relief more 
difficult. 


Send for Book* 
let, **Health via 
Violet Ray,** 


RENULIFE ELECTRIC CO., 637 Marquette Bldg., Detroit, Mich. 


CANADIAN RENULIFE ELECTRIC CO. 
Z37 Netting Bldg.., Windsor, Ont* 


SALES REPRESENTATIVES 
WANTED 


Uncqualod for scalp 
and lair 


Brings beauty par¬ 
lor to your home 


Inhaling ozone. For 
Catarrh, lliroal and 
lungs. Marvelous 
local results with 
general Ionic effect 


Treatment for gen¬ 
eral debility, nerv¬ 
ousness. etc. 




You beneSt by tnenUoninff the ”Elc-ctricat Experimenter"^ when writing to advertisers. 
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New Stomachs for Old 
In 48 Hours 

By R. S. Thompson 


T housands of 

people who suffered 
for years with all 
sorts of stomach trouble 
are walking around to¬ 
day with entirely re¬ 
made stomachs—stom- 

Euceke Christian which have been 

re-made in from 4S to 72 hours! They 
enjoy their meals and never have a 
thought of indigestion, constipation or 
any of the serious illnesses with which 
they formerly suffered and which are di¬ 
rectly traceable to the stomach. 

And these surprising results have been 
produced not by drugs or medicines of 
any kind, not by foregoing substantial 
fo(^s, not by eating specially prepared 
or patented foods of any kind, but by 
eating the plainest, simplest foods 
correctly combined! 

These facts were forcibly brought to 
my mind by Eugene Christian, the emi¬ 
nent Food Scientist, who is said to have 
successfully treated over 23,000 people 
with foods alone! 

As Christian says, man is what he 
eats,' What wq take into our stomachs 
today, wc are tomorrow. Food is the 
source of all power, yet not one person 
in a hundred knows the chemistry of 
foods as related to the chemistry of the 
body. The result is we are a nation of 
‘stomach sufferers.” 

Christian has proved that to eat good, 
simple, nourishing food is not necessarily 
to eat correctly. In the first place, many 
of the foods which we have come to re¬ 
gard as good are in reality about the 
worst things we can eat, w^hile others 
that we regard as harmful have the most 
food value. 

But perhaps the greatest harm which comes 
from eating blindly is the fact that very often 
two perfectly good foods when eaten at the 
same meal form a chemical reaction in the 
stomach and literally explode, liberating dan¬ 
gerous toxic poisons which are absorbed by 
the blood and circulate throughout the system, 
forming the root of all or nearly all sickness, 
the first indications of which are acidity, fer¬ 
mentation, gas, constipation and many^ other 
sympathetic ills leading to most serious con¬ 
sequences. 

And yet just as wrong food selections and 
combinations will destroy our health and ef¬ 
ficiency, so will the right foods quickly create 
and maintain bodily vigor and mental energy. 
In my talk with Eugene Christian, he told me 
of some of his experiences in the treatment of 
disease through food—just a few instances out 
of the more than 23,000 cases he has on record. 

One case which interested me greatly was 
that of a young business man whose efficiency 
had been practically wrecked through stomach 
acidity, fermentation and constipation, result¬ 
ing in physical sluggishness which was natural¬ 


ly reflected in his ability to use his mind. He 
was twenty pounds underweight when he first 
went to see Christian and was so nervous he 
couldn't sleep. Stomach and intestinal gases 
were so severe that they caused irregular heart 
action and often fits of great mental depression. 
As Christian describes it, he was not SO per 
cent efficient either mentally or physically. Yet 
in 24 hours, by following Christian's sugges¬ 
tions as to food, his constipation was relieved, 
although he had formerly been in the habit of 
taking large daily doses of a strong cathartic. 
In five weeks ever>" abnormal symptom had 
disappeared—his weight having increased 6 lbs. 
In addition to this, he acquired a store of phys¬ 
ical and mental energy so great in comparison 
with his former self as to almost belie the 
fact that it was the same man. 

Another instance of what proper food com¬ 
binations can do almost overnight was that of 
a man one hundred pounds overweight whose 
only other discomfort was rheumatism. This 
man’s greatest pleasure in life was eating. 
Though convinced of the necessity, he hesitated 
for months to go under treatment, believing 
he would he deprived of the pleasures of the 
table. He finally, however, decided to try it 
out. Not only did he begin losing weight with¬ 
in a few hours, regaining his normal figure in 
a matter of weeks, hut all signs of rheumatism 
disappearing, and he found the new diet far 
more delicious to the taste and afforded a 
much keener quality of enjoyment than his 
old method of eating, and wrote Christian a 
letter to that effect. 

But perhaps the most interesting case that 
Christian told me of was that of a multi-mil¬ 
lionaire—a man 70 years old, who had been 
traveling with his doctor for several years in 
a search for health. He was extremely emaci¬ 
ated, had chronic constipation, lumbago, and 
rheumatism. For over twenty years he had 
suffered with stomach and intestinal trouble 
which in reality was superaciduous secretions 
in the stomach. The first menus given him 
were designed to remove the causes of acid¬ 
ity, which was accomplished almost overnight. 
And after this was done he seemed to undergo 
a complete rejuvenation. His eyesight, hear¬ 
ing, taste, and all of his mental faculties be¬ 
came keener and more alert. He had had no 
organic trouble—but he was starving to death 
from malnutrition and decomposition—all 
caused by the wrong selection and combination 
of foods. Almost immediately after following 
Christian’s advice this man could see results, 
and after six months he was as well and strong 
as he had ever been in his life. 

These instances of the efficacy of right eat¬ 
ing I have simply chosen at random from per- 


Name 


City 


haps a dozen Eugene Christian told me of, 
every one of which was fully • as interesting, 
and they applied to as many different ailments. 
Surely this man Christian is doing a great 
work. 

I know of several instances where rich men 
and women have been so pleased with what 
he has done for them that they have sent him 
a check for $500 or $1,000 in addition to the 
amount of the bill when paying him. 

There have been so many inquiries from all 
parts of the United States from people seeking 
the benefit of Eugene Christian’s advice and 
whose cases he is unable to handle personally 
that he has written a little course of lessons 
which tells you exactly what to eat for health, 
strength and efficiency. This course is pub¬ 
lished by The Corrective Eating Society of 
New York. 

These lessons, there are 24 of them, contain 
actual menus for breakfast, luncheon, and din¬ 
ner, covering every condition of health and 
sickness from infancy to old age and for all 
occupations, climates, and seasons. 

Reasons are giv'en for every recommendation 
based upon actual results secured in the auth¬ 
or’s many years of practice although technical 
terms have been avoided. Every point is ex¬ 
plained so clearly that there can he no possible 
misunderstanding. 

VV’ith these lessons at hand it is just as though 
you were in personal contact with the great 
food specialist, because every possible point is 
so thoroughly covered that you can scarcely 
think of a question which isn’t answered. You 
can start eating the very things that will pro¬ 
duce the increased physical and mental energy 
you are seeking the day you receive the lessons, 
and you will find that you secure results with 
the first meal. This of course, does not mean 
that complicated illnesses can he removed at 
one meal, but it does mean that real results 
can nearly always be seen in 48 hours or less. 

If you would like to examine these 24 little 
Lessons in Corrective Eating, simply write 
The Corrective Eating Society, Department 
1646, 443 Fourth Avenue, New York City. It 
is not necessary to enclose any money with 
your request. Merely ask them to send the 
lessons on five days’ trial, with the understand¬ 
ing that you will either return them within 
that.time or remit $3.00, the small fee asked. 

The reasons that the Society is willing to 
send the lessons on free examination without 
money in advance is because they want to 
remove every obstacle to putting this knowl¬ 
edge in the hands of the many interested 
people as soon as possible, knowing full well 
that a test of some of the menus in the les¬ 
sons themselves is more convincing than any¬ 
thing that can possibly be said about them. 


Address 


State 



Please clip out and mail the following form instead of writing a lettery as this 
is a copy of the blank adapted by the Societyy and will be honored at once 


CORRECTIVE EATING SOCIETY, 

Dept. 1646, 443 Fourth Ave., New York City. 

You may send me prepaid a copy of Corrective Eating in 24 Lessons. I will either remail 
them to you within five days or send you $3. 


You benefit by mentioning the ”Eleetrical Experimenter** when writing to adz'crtisers. 
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It contains the follow¬ 
ing 44 chemicals: 
Alum Ah(S 04 ) 8 , (NH 4 ) 2 S 04 
Antimonv (Dowdered) iSb) 


(NH4), CO, 

Ammonium Chloride (NH 4 CI) 
Ammonium Sulphate 

(NH4)2 SO4 

Barium Chloride (BaCla) 
Boric Acid (HaBO^) 
Brimstone (Sulphur) (S) 
Calcium Chloride (CaCL) 
Calcium Oxide (CaO) 
Calcium Sulphate 
(CaS0*2H20) 

Charcoal (Carbon) (C) 
Chloride of Zinc (ZnClo) 
Copper Sulphate (CuSO«) 
Ferrous Sulphate (FeS 04 ) 
Ferroua Sulphide (FeS) 
Glycerol (Glycerine) 
C,H.(OH)a 

Hydrochloric Acid (HCl) 
Iodine (I) 

Iron Chloride (FeClj) 

Iron Oxide (Fe-jO,) 

Lead Acetate Pb (C 2 H 302)2 
Litmus Paper 
Magnesium Carbonate 
(MgCO,) 

Manganese Dioxide (MnO^) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride (NiClj) 
Oxalic Acid (H 2 C 2 O 4 ) 
Sodium Bicarbonate 
(NaHCOa) 

Sodium Borate (NaBOj) 
Sodium Carbonate (NalCOa) 
Sodium Chloride (NaCI) 
Sodium Nitrate (NaNOj) 
Sodium Phosphate 
(NajHPO,) 

Sodium Sulphate (Na 2 S 04 ) 
Sodium Sulphite (Na-SOj) 
Stannoua Chloride (SnCl-) 
Sulphate of Nickel (NiS 04 ) 
Sulphate of Zinc (ZnSOi) 
Sulphuric Acid (H-SOi) 

Tin (Granulated) (Sn) 

Zinc (Metal) (Zn) 

Zinc Carbonate (ZnCOj) 

The followinp; apparata 
are furnisheti: 

One Standard Washbottle 
One Alcohol Lamp 
One Conical Glass Measure 
One Erlenmeyer Flask 
One Class Funnel 
One Delivery Tube 
Six Assorted Test-Tubes 
One Test-Tube Holder 
Ten Sheets of Filter Paper 
One Class Dropper 
One Spoon Measure 
Glass Tubing 

One book containing Trea¬ 
tise on Elementary Chemis¬ 
try and 100 Chemical Ex¬ 
periments to be performed 
with this outfit 
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''The Joy of Father and BoyJ 



Chemical Laboratory 

We present herewith to our friends our new E. I. Co. Chemical Labora¬ 
tory which contains real chemicals and apparata to perform real chemical 
experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work an4 to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
^toppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enougb to make 
dozens of experiments with each. See list of Chemi¬ 
cals herewith. 

The apparata furnished are all of the best obtainable 
rnake ana of standard laboratory size and shape. A 
list of the^ 17 pieces of apparata furnished with this 
outfit is printed also herewith. 

The Instruction book is a real Chemistry Course 
for the Beginner. Some of the Contents arc: Divi¬ 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele¬ 
ments, Molecules and Atoms, etc. Chemical Nomen¬ 
clature. This explains in simple language the deri¬ 
vation of the chemical names of the Elements and 
their compounds. There is a chapter on Laboratory 
Operations; G12 ls 8 Working; First Aid; Firo Ex¬ 
tinguishers; Experimenters’ Aphorisms, etc. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. 

The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisooa 
and their antidotes; Technical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 

Among the 100 Experiments arc: 

How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make C!hlorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro¬ 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas. 


The price is still $ 5.00 

Shipping Weight 10 lbs. 

(Can he skipped by Express only.) Send your order today to: 

THE ELECTRO IMPORTING CO., Mfrs. |g| 


TRADE MARK 


231 FULTON STREET NEW YORK CITY 


TRADE MARK 


See our full page Ad, on page 182 for Free Cyclopedia 


You btnefit by tnentioninff the “Electrical Experimenter" when writinff to advertisers. 
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How I Stopped Forgetting 
In One Evening 

How in One Evening I Discovered the Secret of a Good Memory and 
in Six Months Increased My Business One Hundred Thousand Dollars 


W HO would ever have thought that 
a $100,000 increase in my business 
would come from a simple secret 
learned in one evening. And yet, 
that is just what happened. I look back on 
it today, and can hardly believe that it is 
only six short months since I learned 
from David Roth, the famous mem¬ 
ory expert, how to make my memory do 
wonderful things that I never before 
dreamed possible. 

I consider the evening I met Mr. Roth one 
of the most momentous in my life. It was 
at a dinner of the Seattle Rotary Club. Mr. 
Roth was present and started his exhibi¬ 
tion by asking sixty of those present to 
introduce themselves to him by name. Then 
he requested a gentleman at the blackboard 
to write down names of firms, sentences 
and mottos on numbered squares, mean¬ 
while sitting with his back to the writer. 
After this, he was asked by various Rota- 
rians to tell what was written down in the 
specific squares. Air. Roth gave the entire 
list without a mistake. After finishing with 
this, Air. Roth singled out and called by 
name the sixty men to whom he had been 
introduced earlier, and who in the mean¬ 
time had changed seats and mixed with 
others present. 

After the meeting, I was introduced to Air. 
Roth by a mutual friend, and congratulated 
him upon his marvelous feats of memory. 
To my surprise, Afr. Roth said, “Why, Air. 
Gerard, such things are nothing at which to 
marvel. Anyone can do these things and 
even greater things with his memory. A 
good memory is not a gift. Any person 
of average intelligence can easily develop 
his memory. I, myself, am an example of 
this fact. As a young man my memory 
was so poor I could hardly remember a 
man’s face or name 20 seconds. I soon 
realized that this bad memory would scare 
away any chance I had for success. Right 
then and there I determined to improve 
my memory. And now, after 20 years of 
attention to the subject, I feel that I can 
do as much for other people’s memories as 
I have done for my own. I have recently 
finished work on a simple and practical 
course through which anyone can improve 
his memor}' until it becomes a veritable 
sponge for absorbing facts, faces, names 
and all the information one wants to re¬ 
member. This course contains all of my 
secrets and principles. If you will write to 
my publishers in New York, the Indepen¬ 
dent Corporation, you can make arrange¬ 
ments for examining the course without 
charge.” 

Needless to say I wrote the Independent 
Corporation, asking to examine the course. 
In a few days I received the seven lessons 
together with a little booklet of letters from 
many men telling what they had already 
done through the aid of the course. It 
was very encouraging for me to read the 
letter from C. Louis Allen, who at the 
age of thirty-two became president of the 
million dollar Pyrene Alanufacturing Com¬ 
pany, and is now the president of the Sales 
Company bearing his name. 

“Now (says Air. Allen) that the Roth 
Alemory Course is finished I want to tell 


By William Gerard 

3 *ou how much I have enjoyed the study 
of this most fascinating subject. Usually 
these courses involve a great deal of drudg¬ 
ery, but this has been nothing but pure 
pleasure all the way through. I have de¬ 
rived much benefit from taking the course 
of instruction and feel that I shall continue 
to stren^hen my memory. That is the best 
part of it. I shall be glad of an opportunity 
to recommend your work to my friends.” 
You may be sure that after reading the 
balance of the letters telling of real results, 
I went right at the course that very eve¬ 
ning. I expected to find the lessons “brain 
breakers”, but to my surprise, the Roth 
Course was as easy and fascinating as a 
game. I hated to put it by that evening and 
surprised my wife by repeating backwards, 
forwards and all ways fifty words of all 
sorts. Aly wife could not understand how 
'a person with a memory so poor as mine 
could do such a thing after only about 
one hour’s study. But the course gives the 
secret of a good memory right ot the start. 
I played the memory improving game for 
a few minutes each evening for a month. 
And the further I got the more fascinating 
the game became. Long before a month 
was up I had amazed my'family and my 
friends on a number of occasions by vari¬ 
ous memory feats, and to them the astound¬ 
ing difference in my memory was nothing 
short of a miracle. 

And nozv, 7ny memory behaves so efficiently 
that my business has felt the impetus of 
my increased mind pozver and has respond¬ 
ed in a joyously lucrative fashion. IVithin 
the last six months 7ny sales have jumped 
up $100,000 —zvith no “zvar-baby'* or exter¬ 
nal force to boost my business. 

The reason I know that my business ex¬ 
pansion is due to my own increased power 
is that I seem to have a new grip upon 
affairs. I employ old facts and experiences, 
give them a new twist and have thereby 
revitalized my business methods. I now 
remember and apply all that I have heard 
other people have learned. Nothing slips 
my mind that can be used to some business 
advantage. I find and store in my new, 
iron-bound memory real nuggets of facts 
and experiences that other people casually 
let drop. When a condition arises, I just 
seem to open a certain drawer of my mind, 
then take out and marshal together all facts 
and precedents that I have learned. Aly 
memory has become an ally that never fails 
to help me push my business ahead “on 
high.” 

I now seize many golden opportunities that 
before would have slipped by and been out 
of reach by the time I woke up. 

You see the Roth Course has done vastly 
more for me than merely teach me how to 
remember names and faces, telephone num¬ 
bers, etc. It has done more than make me 
a more interesting talker. It has done 
more than give me confidence in myself. 

Air. Roth’s Course has endowed me with 
new business perspective. It has made me 
a keener observer. It has given me a new 
sense of proportion and values. It has given 
me visualization—which after all is the true 
basis of business success. 


I feel that I owe the Roth Alemory Course 
a great debt—in fact, a $100,000 debt. I feel 
that telling my story to the readers of The 
Electrical Experimenter Alagazine is only 
a small payment for what the course has 
done for me. Any power that can increase 
a man’s business $100,000 and increase his 
mind power 90% deserves that man’s sin¬ 
cere and truthful endorsement. I knozv that 
this is what the Roth Alemory Course has 
done for me and for my business. Not 
alone am I happy to be able to tell my story 
as it happened, but I am gratified to know 
that anyone can do the same thing. A 
mere glance over the first lesson will show 
that there is a course, not for “high brows” 
who love to bathe in theory, but practical 
and easy instructions for every man, wo¬ 
man* or child, who knows the enormous 
value of a good substantial memory. This 
same hand of mine that gave out $5 for 
the Roth Course took in $100,000 as a 
result, and in telling my experience, I feel 
that in a small way, I am repaying the 
great debt that I owe to the David Af. 
Roth Alemory Course. 

WILLIAAI GERARD. 


AMAZING MEMORY FEATS 


Any man, woman or child of average intelligence 
can easily and quickly acquire a sure and exact 
memory. 

When David M. Roth, the famous expert, first 
determined to cultivate his memory he did it be¬ 
cause he had a poor memory. He actually could 
not remeraher a man’s name twenty seconds. He 
forgot so many things, that he knew he coutd not 
succeed unless he did learn how to remember. 


Today there are over ten thousand people in the 
United States whom Mr. Roth has met at different 
times—most of them only once—whom he can 
name instantly on sight. Mr. Roth can, and has, 
hundreds of times at dinners and lectures, asked 
from fifty to one hundred people to tell him their 
names and telephone numbers, and business con¬ 
nections, and then, after turning his back while 
they changed seats, has picked each one out by 
name and told him his telephone number and 
business. 


These are only a few of the scores of other 
equally “impossible” things that Mr. Roth does— 
and yet a few years ago he could not remember a 
man’s name twenty seconds. You too can do these 
wonderful things. 


SEND NO MONEY 

So confident is the Independent Corporation, the 
publishers of the Roth Memory Course, that once 
you have an opportunity to see in your own home 
how easy it is to double, yes triple your memory 
power in a few short hours, that they are willing 
to send the course on free examination. 

Don’t send any money. Merely mail the coupon 
or write a letter and the complete course will be 
sent, all charges prepaid, at once. If you are not 
entirely satisfied send it back any time within five 
days after you receive it and you will owe nothing. 
On the other hand, if you are as pleased as are 
the thousands of other men and women who have 
used the course, send only $5 in full payment. 
You take no risk and you have everything to gain, 
so mail the coupon or a letter now before this re¬ 
markable offer is withdrawn. 


Independent Corporation 

Publishers of The Independent Weekly 
Dept. R-1106 119 West 40th St., New York 

Please send me the Roth Memory Course of 
seven lessons. I will either remail the course to 
you within five days after its receipt or send you 
$5 in full payment of the course. 

Name . 


Address 


kl. Exp. 6-19 


You benefit by mentioning the '^Electrical Experimenter" when writing to advertisers. 






104 


ELECTRICAL EXPERIMENTER 


June, 1919 



Master Electricity By 
Actual Practice 

The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, learn by doing. 
That is the method of the New York Electrical School. 

Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 

The Only Institution of the Kind 
in America 

At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex¬ 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 

Over 5,500 Graduates are Successful Men 
in the Electrical World 

No previous knowledge of electricity, mechanics or mathematics is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 

Let us explain this course to you in person. If you can’t 
call, send now for 64'page book—it’.s FREE to you 


New York Electrical School 

29 W. 17th St., New York, N. Y. 

Please scrul FREE and without oblijcation to 
me your 64-page book. 


(\AMF) 


New York 
Electrical School 


.(AiM)RKss) ^ 29 West 17 th Street, New York 


You benefit by mentioning the "Electrical Experimenter ' uhen uriting to advertisers. 

































to Tlhieator Craftic 


W E of the present generation have 
seen the dictograph or supersensi¬ 
tive telephone, applied to almost 
every purpose imaginable, from 
listening to the whispered machi¬ 
nations and plottings of criminals to the 
honeyed words of the philanderous husband 
making love to a chorus girl. 

But now comes the very latest applica¬ 
tion of the dictograph, for the purpose of 


The microphones or sound-detecting ap¬ 
paratus, camouflaged so as to be inWsible, 
are secured on the backs of the various 
chairs in the orchestra or balcony, and are 
connected up with separate wires leading to 
a switchboard in the manager's office, so 
that as the switch is turned, the respective 
microphones are switched into circuit al¬ 
ternately. The current modulations set up 
by even a whisper several feet away from 


boxes behind portieres, and in many other 
advantageous and inconspicuous positions. 
It is rather difficult to conceal them in the 
foyer, but by a little clever subterfuge and 
ingenuity exercised by the engineers having 
charge of the installation, this problem is 
quite easily solved. For instance, an old 
trick of the showman may be put into 
play, namely, that to allay suspicion on any 
trick, you must convince the public that 



Copyright. 1919, by E. P. Co. 

A New Idea Tried Out In a Chicago Theater—Eavesdropping on the Critics In the Audience. The Remarks of These Self-appointed Dramatic 
Critics Prove Very Valuable to the Enterprising Theater Manager, As a Failing Show May Be Revised and Strengthened So As to Make 
a Real “Hit.'' The Super-sensitive Microphone or "Dictograph’* Solves the Problem—the instruments. Distributed Thruout the Auditorium, 
Can Be Switched Onto a "Loud-talking Reproducer" In the Manager’s Office, in Any Order Desired. 


overhearing the criticisms of theater audi¬ 
ences, and it took Giicago to show us the 
way. In that citj^ there is a large motion- 
picture theater completely equipt with dicto¬ 
graph transmitters or microphones, liberally 
sprinkled thruout the auditorium, so that 
the manager, by means of a small switch¬ 
board installed in his private office, may 
overhear the conversations, caustic or oth¬ 
erwise, regarding Bessy Tinkletoes and the 
merits and demerits of the corseted lead¬ 
ing man. not to mention the “villiun*' and 
the dashing, smashing "soubrette.” 


one of these microphones act on a loud¬ 
speaking telephone at the manager’s desk. 
It is also possible to connect up such appa¬ 
ratus with a set of head receivers strapt to 
the ears, the same as in the regular dicta¬ 
phone sets used by crime investigators, 
after the fashion made famous by Detective 
Burns and other defendeis of the common 
law. 

Not onl}' is it possible with such an ar¬ 
rangement to place microphones or sound 
detectors on the backs of seats in the au¬ 
ditorium, but they may be placed in the 
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ever>i:hing is apparently as it seems; and 
bearing in mind P. T. Barnum's famous 
lines—“The public likes to be fooled,” and 
"There’s one bom ever>" minute,” we pro¬ 
ceed in the present case to do a little fool¬ 
ing of the public ourselves, and thusly do 
we do it; by placing the microphones 
in a series of small ornamental horns about 
the lobby, in the bases of which there are 
also arranged loud-speaking telephone de¬ 
vices. Before the performance and during 
intermissions, when the foyer and lobby 
{Continued on page 162) 
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Elec^irnc Drive ©im Uo So So “'Mew 

Mexico 

By CHARILES M. MPILEY 


T he battleship iWczv Mexico is the 
pride of the United States Navy, 
and her electric drive is the pride of 
the Xcxi' Mexico. How the elec¬ 
trical machinery looks, how it works, 
why the electric drive is preferable to other 
forms of propulsion, how she looks inside 
and outside, is here related by one of the 
men who recently was a passenger on 
Uncle Sam's latest supcrdreadnaiight. riding 
between the Brooklyn Navy Yard and 
Rockland, Maine. 

This latest leviathan weighs 32,000 tons 
and requires 32,000 horsepower or one 
horsepozeer per ton. Her weight is equiv¬ 
alent to a bar ot iron weighing one pound 
to the foot and forming a band of iron 
from the North to the South Pole with 
enough in addition to reach from Maine 
almost to the borders of Florida. She is so 
huge that it requires ten tugs to push her 
from her pier in Brooklyn Navy Yard out 
into the East River. From the platform 
called the “crowd's nest” at the top of the 
mast down to the level of the water is 120 
feet, or equal in height to a ten-story 
building. 

The battleship can generate enough elec¬ 
tricity to run the giant General Electric 
Works and the Schenectady Railway Com¬ 
pany. 

Motors Drive Propellers. 

Like everything else that is electrical, the 
AVzi’ Me.vico is the cleanest institution of 
her kind. There arc no engines or turbines 
connected with the propeller shafts—only 
electric motors. There are no grates under 
the boilers—merely oil burners. There is 
not a coal or ash shovel on the ship; nor 
are there any cinders, smoke, dust, or soot. 

The Xeze Mexico “coals" thru a 6-in. 
hose, that is because she burns only oil for 
her power. The total oil capacity of the 
dozen or more compartments is 3,400 tons 
or 6,800.000 lbs., or nearly a million gal¬ 
lons. If the AVu' Me.vico were an auto¬ 
mobile with a mileage of 20 miles per gal¬ 
lon, this amount of oil w*ould drive her 
close to 20 million miles or a distance equal 
to 80 times to the moon. But a 32,000-ton 
battleship does not equal the mileage of a 
flivver, for it w'eighs as much as 60,000 of 
those vehicles, and must plow thru the 
water displacing her own w’eight of water 
each time she runs her owm length, 624 
feet. The cost of fuel is more important 
on ship board than on land, and this is 
emphasized by the fact that on the 2,000- 
mile trial trip alone she will displace over 
620,000,000 tons of w'ater. 

From on to Electricity. 

Following the energv^ of the oil fuel thru 
the different processes until this energy 
drives the propellers electricall}' is an en¬ 
tertaining and instructive trip. Escorted by 
courteous officers, you start for one of the 
three boiler rooms. You must open and 
close several steel bulkheads in the w^ater- 
tight compartment and descend steel lad¬ 
ders and steel steps apparently equivalent 
to those in a five-story building. On the 
way dowm you must pass thru an “air lock” 
similar to those which give the excavators 
access to the caissons used in building the 
foundations of the skyscrapers 90 feet 
under Broadway, or in constructing the 
piers under big bridges in the middle ot 
the river. The officer who escorts you is 
ver>' careful to close the steel door be¬ 
hind you before he opens the one in front 
of you. 

High Air Pressure. 

No sooner are the bolts loosened than 
you feel the increased air pressure swish 


into 30 ur ears. This is because the air in 
the fire-room is maintained at a higher 
pressure than tlie outside air. All the air 
which the firemen breathe is pumped air. 
There is more o.xygen in a cubic foot of 
this air than there is in ordinary air. This 
increased pressure and increased oxygen 
arc both useful in providing the proper 
combustion in the boiler. 

How Smoke Screens Are Made. 

If the Ncic Mexico wishes to throw a 
smoke screen, the men in the fireroom 
merely turn a few^ tiny hand valves in a 
pipe and. presto! inky blackness will 
vomit from the single smoke stack and 
blacken vast sea areas. This is a very nice 
study of how different mechanical mixtures 
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nPHE day oj the all-eleetrie super- 
J- dreadnought, not to mention 
eJeetrieally driven nar vessels and 
merchant ships of smaller size, has 
arrived. In the present article Mr. 
Ripley gives us on interesting au¬ 
thoritative description of his trip on 
Uncle Sands latest super dreadnought, 
the **New Mexico'*, with her 32,000 
horse-pou er electric propelling plant. 
Like everything else that is electric, 
the *^Netv Mexico** is the cleanest in¬ 
stitution of her kind. There are no 
engines or turbines directly con¬ 
nected with the propelling shafts — 
only powerful electric motors. There 
are no grates under the bailers — 
merely oil burners. Electrical pro¬ 
pulsion not only does oway with re¬ 
versing turbines, but also does aivay 
with reduction gears, with their ac¬ 
companying mechanical loss. The 
battleship **New Mexico** can travel 
a distance of 7,500 knots at 12 knot 
speed before it will be necessary to 
Take on more fuel. The electric 
equipment totals nearly 100,000 horse¬ 
power, including over 100 loud 
speaking telephones, nearly 200 elec¬ 
tric fans, electric gyroscopic com¬ 
passes, and in fact ^^Electricity** rules 
the day everywhere about this mod¬ 
ern naval wonder. 

I 
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of oil and air will bring about different 
chemical combinations between oil and oxy¬ 
gen. One of these combinations eliminates 
smoke by effecting almost perfect combus¬ 
tion; while the other creates a heavy black 
smoke which will practically blindfold the 
enemy. ^ And three little pipes in 

each boiler are all that is needed to do this. 

Size of Boilers. 

It is said that no other 32,000-ton battle¬ 
ship has as few as nine boilers. There are 
three boiler rooms, each in a separate com¬ 
partment, and each room contains three 
large boilers. Each of these nine boilers 
can deliver over 4,000 horsepower and con¬ 
tains three miles of 2-in. seamless pipes. 
Put end to end the pipes in all nine boilers 
would make a seamless tube 27 miles long. 
The Pennsylvania has 12 boilers and the 
Oklahoma has 12, altho its tonnage is only 
27,500. 

The history of the steam engine shows 
that its inventor, James Watt, thriiout 
his entire life opposed any steam pressure 
higher than 5 to 10 lbs. per square inch. 
The AVtu Mexicans boilers supply steam at 
250 Ws. per square inch! 

Superheated Steam. 

After the steam is generated, and has 


past thru the big pipe away from the water 
in the boiler, it is again brought in con¬ 
tact with the flames of the furnace and is 
superheated to a still higher temperature. 
In fact, as the steam leaves the boiler it is 
about 450® F., or hot enough to melt solder 
and tin. 

Superheated steam gives super-results. 
This is bepuse the steam turbine is clast 
among engineers as a “heat engine” and the 
more heat tliat is supplied in this steam the 
more energy is available for powder. 

Two Power Plants. 

Foi propulsion there are two electric 
power plants in separate compartments. 
They are way down low in the New Mexico 
close to the boilers. Each of these power 
plants alone is able to drive the battleship 
at a speed of 18 knots. (A nautical mile, 
or knot, is 6,080 feet, as against 5,280 feet 
in a land mile.) 

Turbine Electric Plant. 

In two separate steel compartments 15 
by 45 ft. are located the two turbine gen¬ 
erator sets, each not over 27 ft. long. The 
turbine itself is little larger than a hogs¬ 
head of molasses laid over on its side. It 
seems almost incredible that this small ma¬ 
chine can generate 16,000 horsepower from 
steam. 

The engine rooms of most ships of the 
past have been a tangle of bending and 
curving pipes, and in order to move about 
the men had to stoop down to go under 
them or climb over them or squeeze be¬ 
tween them. When one of these pines 
burst it practically meant the death of 
every man in the engine room. One of 
the advantages of these power plant rooms 
in the New Mexico is the fact that there 
is only one steam pipe in the room, and that 
is only 16 ft. long. 

Steam Turbine. 

In each of these two power plants the 
steam turbines make electricity for driving 
the battleship. From the outside the most 
interesting thing about these wonderful 
rotary steam engines, called turbines, is 
their small size, their light weight, and the 
fact that they are so perfectly enclosed that 
you cannot see anything move. A turbine 
of 16,000 horsepower when compared in 
size and weight with the great triple and 
quadruple expansion steam engine that had 
been used up until recent years, is practi¬ 
cally a watch charm—a little toy. There 
is only rotary motion in the steam turbine. 

Inside the casing are ten wheels arranged 
side by side like the coins arc kept in a 
bank. In the rims of all of these wheels 
are hundreds of buckets against which the 
steam strikes. The steam enters at one end 
of tlie turbine and dashes against the 
buckets of each of these wheels, one after 
the other; and as it strikes against these 
buckets tbe wheels and the shaft to which 
they are fixt all turn around. This shaft 
drives the electric generator immediately 
adjacent, and in it the mechanical power is 
turned into electricity. Then eight copper 
wires only slightly larger than a garden 
hose convey the 16,000 horsepower thru the 
steel walls to the next compartment where 
the switchboard is located. Electric fans 
in the power plant ventilate the room and 
also coal the generator, and the heated air 
is pumped outside. 

The Switchboards, 

W'licii (he eight electric wires leave the 
power plant room, they go to the electric 
switches back of the switchboard. Here 
the ship is controlled upon receipt of in- 
(Confinued on page 183) 
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Aeirml IDevelojpmmeinift; 

By H. GERHSBACM 





In England They Have Already Mooring Towers Used to Take On and Put Off 
Passengers and Freight, It Having Been Proved That It Is Easier for an Airship 
to Anchor at a Lofty Height Than to Come Down and Dive Into a Shed. This 
Illustration Shows How the Woolworth Building or Any Other Building Could Be 
Equipt With a Revolving Landing Tower, to Which the Airshlp*Can Make Fast. 
Passengers and Freight Can Then Be Readily Landed. A Project of This Kind 
Is Entirely Feasible From an Engineering Standpoint. 


W HEN the Zeppelin, that is, the 
rigid type of airship, first ap¬ 
peared it had many inherent 
faults. Probably the greatest one 
was ihe inflammable gas carried 
in the sectional ballonets. 

As fast as the Zeppelins were constructed 
they were destroyed mostly by fire due to 
electric sparks, which set on fire the in¬ 
flammable hydrogen gas. 

Secondly, the landing arrangements as 
used^ by the Germans were very inefficient, 
and it was not infrequent that the huge air¬ 
ship became wrecked when coming down to 
earth prior to entering its mooring shed. 
In the air, the Zeppelin type is safe enough, 
and even the severest storms can be ridden 
out with comparative safely, that is, all 
stonns except electrical storms, which not 
infrequently set the dirigibles on fire, due to 
lightning. 

Recently, the English have proposed a 
novel manner for landing passengers, and 
no longer do the huge airships of the rigid 
type descend to earth to discharge their 
passengers or cargo. The device used is a 
sort of huge hitching post in the form of a 
high tower held fast by means of cables 
and stays. The upper part of the tower has 
a revolving top section M'ith which the nose 
of the airship comes into contact, and to 
this it is made fast. The passengers and 
cargo leave and enter by means of this re¬ 
volving top and descend or ascend to earth 
by means of elevators. These towers arc 
anywhere from three to five hundred feet 
high, and the airship can “land’' and make 
fast to the tower with comparative safety, 
as has been actually demonstrated in Eng¬ 
land. 

It makes no difference which way the 
wind blows or how hard, the airship will 
simply take its position, similar to a wind 
vane, where it offers the least resistance 
to the wind. It will ride out the most se¬ 
vere storm very readily in such a position 
and in comparative safety. This also has 
been actually demonstrated. 

^ The fire danger is now being reduced en¬ 
tirely by the use of an American idea, 
helium gas, which has approximately the 
.same lifting power as hydrogen, but which 
is absolutely non-inflammable. 

It docs seem that for many years to 
come the rigid type of airship will probably 
be the one destined to carry passengers and 
freight, while for a long time, the airplane 
will only act as a secondary^ unit, or as a 
feeder. In other words, the airship will be 
used to cover long distances, while the air¬ 


plane will cover short distances, liringing 
passengers and freight to the central dirigi¬ 
ble depots. 

We have today airships with a capacity 
of 2,000,000 cubic feet of gas, and it will 
not be long until the 5,000,000 cubic foot gas 
dirigible will be in use. Aviation authori¬ 
ties think that such airships will be in op¬ 
eration not later than 1923. 

W'hcn it is considered that the huge pres¬ 
ent-day English airships have a capacity of 
2,000,000 cubic feet of gas, and which can 
now cover a radius of 4,000 miles with¬ 
out coming down to earth or renewing 
their supplies, it will be seen that universal 
aerial transportation is a feature much 
closer at hand than is realized by most of 
us. 

There is little doubt that before this year 
has ended one or more dirigibles will have 
crost the Atlantic Ocean. Flying at their 
present rate of speed, which is sixty miles 
per hour, it will be seen that the trip from 
London to New York will take only 2 to 2^2 
days.^ The huge 5,000,000 cubic feet of gas 
airships will probably fly at the rate of 100 
miles per hour. The length of the trip will 
then be cut down to about 1 Yz days. 

\\'hile the aerial tower which we disenst 
above is probably satisfactory, it has many 
objections, the most important one being 
that it is an expensive item, and, moreover, 
if the airship is to rely upon such a struc¬ 
ture, it will be almost impossible for it to 
come down to earth to land passengers 
except at such points zvhere the mooring 
to'iecrs are located. This is a clear disad¬ 
vantage. 

In the accompanying illu.straiion the 
writer wishes to advance an idea which so 
far has not been tried out, but which can 
he readily adapted. The idea is simply to 
moor the dirigible by means of four cables, 
which are thrown from the aerial flier, 
'riie passengers then will be able to ascend 
or descend from the airship by means of 
light elevators operated between the dirigi¬ 
ble and earth. These elevators, electrically 
operated, need not be very heavy and can 
be constructed of aluminum, duralumin, or 
some such material. The power to operate 
these elevators can be taken from the en¬ 
gines of the dirigible itself, and it will be 
quite an easy matter to take fnun fifteen 
to twenty passengers on a single trip. 

Our illustration shows the city of Lon¬ 
don, in the year 1925, with one of these 
dirigibles made fast to the aerial depot; 
we sec here two elevators operating and 
taking on passengers and freight. The air- 
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The Heart of London as It Will Appear Very Shortly When the Plans Now Undergoing Completion Are Realized. It Having Been 
Demonstrated That It Is Very Difficult to Bring Down the Huge Airships to the Ground—Many Zeppelins Having Been Wrecked That 
Way—It Has Been Proposed to “Land" Airships on Top of Specially Elevated Stations as Here Shown. The Airship would Be Simply 
Anchored by Means of Four or More Steel Cables. Then, by Using a Number of Light Elevators or Lifts, the Passengers as Well as 
Freight Can Be Taken on or Put off, as Qur Illustration Clearly Depicts. This Is Not a Dream of Tomorrow, but Plans Are Actually 
Under Way to Make This Feature a Realization. It will Be Seen That the Airplanes Merely Act as a Sort of “Feeder" and They Will 
Be Used Mostly to Bring Their Passengers or Freight to the Trans-Atlantic Landing Station. 


ship shown belongs to the regu¬ 
lar trans-Atlantic Service and 
makes the trip between London 
and Perth, Australia in days. 
Should it become necessar>' to 
discharge or take on freight at 
non-important centers, it will be 
a simple matter to moor the air¬ 
ship by means of its cables even 
over a city which has no elabo¬ 
rate landing station. Nothing 
but four points to which to make 
the cables fast are required. The 
elevators which are carried by 
the airship will do the rest. 

Our cover illustration shows a 
spectacular method of an aerial 
rescue at sea, which immediately 
demonstrates the practical use of 
these elevators. Indeed, the air¬ 
ship does not need to make fast 
to the wrecked airplane; it ^\^ll 
keep its position simply by run¬ 
ning either one or more of its 
propellers in order to keep from 
drifting. This is quite simple 
even for the present-day airship, 
as it is possible by means of its 
propellers to hover over a cer¬ 
tain spot even with a strong wind 
blowing. In this case, the eleva¬ 
tor cables only are made fast to 
the wrecked flyer, the gasoline 
tanks of which have been set on 
fire. After the elevator cables 
are made fast, it will be a com- 




Photo (c) Western Newspaper Union 


This Remarkable Snapshot Shows One of Our Navy’s Dirigibles 
Rescuing Two Airmen Who Recently Fell Into the Sea with 
Their Flying Boat off Key West, Florida. One of the Aviators 
Can Be Seen Climbing up the Rope Ladder. 


paratively simple matter to take 
off the passengers, and, if neces¬ 
sary, the freight, for the Ijuoy- 
ancy of the airplane in the water 
will probably keep it afloat for 
some time. After ever>body is 
taken off, the elevator is hoisted, 
the elevator cables pulled in, while 
the airship proceeds on its waj'. 

This spectacular rescue might 
seem to be a thing of the future, 
but indeed it is not. Our photo¬ 
graph herewith shows that the 
ver>*same thing has already been 
accomplisht on a smaller scale. 
Ver>' recently the United States 
Navy equipt its dirigibles with 
rope ladders, which made it pos¬ 
sible to rescue a\'iators from the 
sea. That such a move was in¬ 
deed wise, our photograph dem¬ 
onstrates better than words. Our 
remarkable snapshot shows one 
of the Na\y’s “blimps” rescuing 
two airmen who recently fell in¬ 
to the sea with their flying boat 
off Key West, Fla. The nose of 
the airship was simply turned in¬ 
to the wind, and after some 
maneuvering it finally managed 
to get directly over the disabled 
flyer. The two marooned air¬ 
men experienced no difficulty in 
grasping the rope ladder and 
climbing aboard the airship, none 
the worse for their adventure. 
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Hunting the U-boats by ♦*Sound” Proved a Successful and Profitable Allied Naval Game—So Successful In Fact That, Had the War Lasted 

Another Year, the U,boats Would have Been Driven Completely from the Seas. 

SufllbinniSiFiinies Iby So^Eiidl 

By BREWSTER S, BEACH 


T he United States Xavy Department, 
after nearly two years of the closest 
censorship, has just given approval 
to the publication of certain data 
relating to the development in the 
United Slates during the war of submarine 
delecting devices, which were used to signal 
advantage by this coun¬ 
try’ and the Allies in 
prosecuting and bring¬ 
ing to a successful con¬ 
clusion the campaign 
against the German U- 
hoat. 

The apparatus may be 
termed the composite 
work of the General 
Electric Company, Sub¬ 
marine Signal Com¬ 
pany', W'csiern Electric 
Company, the National 
Research Council, as¬ 
sisted and advised by many eminent scien¬ 
tists, engineers and rcsearcli specialists— 
chief among whom were Drs. \V. R. Whit¬ 
ney, Irving Langmuir and \\'. D. Cof>lidgc, 
Prof. R. A. Millikan, Prof. Max Mason, and 
others. 

Realizing that the prompt solution of the 
submarine problem was the key to a suc- 


Mow Scieira® 

tlists Kesit tlhie 

cessful termination of hostilities. Secretary 
Daniels, immediately upon America’s en¬ 


trance into the conflict, appointed a special 
board to devise ways and means to over¬ 
come it. 

At the suggestion of Dr. Whitney, direc¬ 
tor of General Electric Company’s research 
laboratories, a group of scientists was 
fr>rmcd at Kahant, Mass., under Dr. Irving 
Langmuir, wiierc the results of extensive 


research activity were put to practical tests 
under actual conditions as nearly as pos¬ 
sible approaching those in European waters. 

Another group under Prof. ^Millikan, head 
of the Physics Department of the Univer¬ 
sity of Chicago, was organized at New 
London, Conn., where the work of both 
bodies was later co-or¬ 
dinated. 

Out of the efforts of 
these two groups and 
the work carried on in 
Schenectady assisted 
by Allied commissions 
of scientific men, there 
grew the American 
Submarine Detector—a 
development of the old 
principles of sound 
wave transmission in 
\valer in an altogether 
new and startling 
manner, and just how efficient this “de¬ 
tector” proved we shall see later. 

The apparatus finally perfected and put 
to immediate use, was first designed to 
hang overhead from naval craft amidship 
below the w^ater line and it depended for 
its direction-getting qualities on the pecu¬ 
liar and lierctoforc little understood faculty 


'Tallis article describes the effort made by American scientists^ under the stress of 
tremendous urgency, to invent and perfect an instrument to successfully locate 
submarines tvhile in a submerged condition, at a time tvhen every’ instant of delay’ 
meant further loss to shipping, and the fate of the Allied cause practically depended 
on the immediate defeat of German U-boat ivarfare. The Submarine Detector, as 
eventually evolved by them, utilizes old principles in a new and startling way. It is 
based on the theory of sound^iwave transmission thru the water and depends for its 
direction-getting qualities on the peculiar and heretofore little understood faculty of 
the human car to detect the direction of sound by the shifting of that sound from one 
ear to the other. 
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of the human car to detect the direction of 
sound by the shifting of that sound from 
one ear to the other.* 

Early Experiments 

Every possible application to which elec¬ 
tricity had been put was studied with pains¬ 
taking care by experts during the develop¬ 
ment of the “Submarine Detector,” and 
many c.xpcrimcnts were carried on at New 
London and at Xahant with pliotrons, with 
amplifiers, with the Fessenden oscillator, 
which had been developed by the Subrnarine 
Signal Company, and with other similar 
instruments, before the proper combination 
of the principles of electricity and acoustics 
produced the final and successful device 
subsequently used. 

Specialists in physics and acoustics from 
the great technical schools, such as Colum¬ 
bia University and Harvard, from the Re¬ 
search Laboratory of the G. E. Co. and the 
\V. E. Co., and in fact from all over the 
United States, played a prominent part in 
the work done, particularly by the New' 
London Group, altho unfortunately the 
armistice was signed before the latest de¬ 
vices developed here could be put into 
extensive use on the other side of the 
water. 

Owing to the interference of sounds 
made by the listening ship’s own motors, 


• Another very interesting point is that when 
mounting microphones on each side of a vessel, 
the loudness of the incoming sound is equal in 
both telephone receivers, t. e., if a submarine is on 
the starboard side of the ship, it will be heard 
just as loud from the port side. But. the differ¬ 
ence can be readily detected and very accurately 
too, by the phase difference as heard in the 'phones. 
In other words, the sound will be heard a fraction 
of a second earher in one ear than in the other. 
Small as this difference is, even a green operator 
will detect it at once. 

—Excerpt from Mr. H. Gernsback's editorial in 
the October, 1917 issue of this jaurnal. 
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it was found more practical to stop the 
engines w^hen about to lake observations 
and this added greatly to the effective range 
of the instrument. 

To overcome this obstacle, another de¬ 
vice was developed zvhich could be trailed 
off the stern a hundred or so feet azeay 
where the engine noises of the ship were 
out of range and the sound was then 
brought into the operator in the ship’s hold. 

A tliird adaptation of the listening prin¬ 
ciple was an instrument which protruded 
thru the hull and was a stationary part of 
the vessel’s equipment. A somewhat circu¬ 
lar device was constructed for use on sub¬ 
marines, but all of them were used to ad¬ 
vantage. 

\Vhile demonstrating the device to the 
British Admiralty, our American engineers 
were asked to study the question of fitting 
submarine detection units to airplanes, bal¬ 
loons and dirigibles. 

After some experimentation, followed by 
more practical tests and conferences with 
the Lancashire Group of scientists at Har¬ 
wich, apparatus was developed which met 
these needs and many aircraft were equipt 
with sound detectors which rendered it 
possible for them to follozv the course of 
the enemy submarine after they had seen 
her submerge, a valuable facility which 
such craft did not possess until the intro¬ 
duction of the American detector. 

Allies Adopt Yankee Invention 

How'ever, when the devices had proved 
themselves eminently satisfactory after ex¬ 
haustive experimentation here, the Nav}'' 
Department organized a special Service 
Party under Capt. R. H. Leigh of the 
Bureau of Steam Engineering to demon¬ 
strate the detectors to the British Ad¬ 
miralty. Shortly after the arrival of this 
party abroad, the American submarine de¬ 
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lectors W'cre universally adopted by all the 
Allied navies. 

It w’as found to be much superior in 
many ways to any of previous develop¬ 
ment, and came to be considered one of the 
most effective offensive weapons ever used 
against the submarine. 

To sum up the results achieved by these 
American listening devices it is only neces¬ 
sary to recount a few pertinent points to 
illustrate the device’s practicability. 

In spite of it all, initial experiments 
proved slow' of entirely satisfactory de¬ 
velopments until the fall of 1917, when it 
was decided to go out to sea off Cape Cod 
for more thorogoing tests. 

The sea was clear of craft as far as the 
eye could see—yet the operator with his 
car to the detector distinctly heard a vessel 
approaching—nearer—nearer—nearer. The 
captain from the bridge cagcrlj' scanned 
the horizon with the ship’s glasses—nothing 
in sight. 

“Send a man aloft w'ith pow'erful glasses,” 
he commanded. “The detector has picked 
up a craft 3 points on our starboard bow.” 

The sailor returned. “Nothing in sight, 
sir.” 

“I’ll go aloft myself. That boat sounds 
as if it w’ere ver>’ near. \Vh)*, we can hear 
her engine as clearly as if she were along¬ 
side.” 

Puzzled, the captain returned from the 
masthead after a disappointing vision of a 
calm and perfectly clear sea. 

“How’s she coming?” shouted the first 
lieutenant down the hatchway. 

“Heading straight for us, sir. Sound get¬ 
ting louder ever>' minute.” 

There w'as nothing to do but wait. 

The captain pulled out his watch and sat 
down. Fifteen minutes—half an hour—an 
hour—ticked on ! 

{Continued on page 167) 


Tlhat S^Ibrner^ilble 



I N the March issue of this journal there 
appeared an illustrated article describ¬ 
ing a newly invented, one-man sub¬ 
mersible boat, intended for purposes of 
life saving, locating floating mines and 
other purposes. At the time the article was 
prepared, the Editors only had the invent¬ 
or’s patent to guide them in its preparation, 
and the illustration was prepared by one of 
the staff artists. But behold ! This strange 
animal of the deep really lives, as the ac¬ 
companying photo¬ 
graphs of the actual 
working device 
prove. The inventor 
of the one-man sub¬ 
mersible is W. R. 

Barringer, of Den¬ 
ver, Col., which is a 
long w'ay from the 
sea, and it puzzled 
the Editors how a 
rank land - lubber 
such as the inventor 
appeared to be, 
could have the heart 
to work out a com¬ 
plete submarine or 
anj'thing akin to 
that device. But 
now the secret is 
out, for it appears 
that the inventor, 
who w'as formerly 
in the United States 
Army, had gained 
considerable expe¬ 
rience while in for¬ 
eign lands, and he 
evolved the prin¬ 
ciples underlying his 
submersible boat 
w'hile observing the 
methods of pearl 
and sponge divers in 


the far-distant Sulu Archipelago. 

The makers of the Barringer one-man 
submersible, claim, among other things, 
that, due to its peculiar construction, no 
pressure is required to offset the tremen¬ 
dous external pressure of the water, even 
w'hen submerged to such depths as 350 feet, 
for w'hich this submersible is practicable. 
It is interesting in this connection to men¬ 
tion that the maximum depth reached by 
U. S. Naval divers in especially constructed 


diving suits and bells, is less than 300 feet. 
Moreover, in the ordinary diving suit the 
tremendous internal pressure of 130 pounds 
per square inch is necessary to remain at 
a 350-foot depth for any length of time. 
This new submersible diving outfit re¬ 
quires but the normal pressure of 15 
pounds per square inch, regardless of depth 
attained. The inventor also claims that no 
strain is occasioned on the operator, even 
after a long period under water. The op¬ 
erator rests on a 
hea\' 3 ' air cushion 
and suffers no ill 
effects w'hile below 
the water’s surface. 
Further, the ascent 
and descent of the 
boat need not be 
done gradually, as 
in the case of the 
ordinal^' diving suit 
or bell, in order to 
accustom the body 
to the changing 
water pressure. On 
the contrary, so he 
claims, ascent may 
be made rapidly, 
and the operator’s 
time is, therefore 
not w'asted in slow 
sinking or rising. 

As pointed out in 
the previous article, 
there are many in¬ 
teresting electrical 
features incor¬ 
porated in this de¬ 
vice, including elec¬ 
trical propelling and 
steering means, an 
electric searchlight 
and many other 
novel devices. 
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This Photograph Shows 
the Famous Tesla Tower 
Erected at Shoreham, 
L. I., N. Y. The Tower 
Was Dismantled at the 
Outbreak of the War. It 
Was 187 Feet High 
The Spherical Top Was 
68 Feet in Diameter. 


I review the events of my past life 
I realize how subtle arc the in- 
lluences that shape our destinies. 

, An incident of my youth may serve 
to illustrate. One winter’s day I 
managed to climb a steep mountain, in com- 
pany with other boys. The snow was quite 
deep and a warm southerly wind made it just 
suitable for our purpose. We amused our¬ 
selves by throwing balls which would roll 
down a certain distance, gathering more or 
less snow, and we tried to outdo one another 
in this exciting sport. 

Suddenly a ball was 
seen to go beyond the 
limit, swelling to enor¬ 
mous proportions until 
it became as big as a 
house and plunged thun¬ 
dering into the valley 
below’ with a force that 

made the ground tremble. I looked on spell¬ 
bound, incapable of understanding what had 
happened. For weeks afterward the picture 
of the avalanche was before my eyes and I 
wondered how anything so small could grow 
to such an immense size. Ever since that 
time the magnification of feeble actions fas¬ 
cinated me, and when, years later, I took 
up the experimental study of mechanical 
and electrical resonance, I was keenly in¬ 
terested from the very start. Possibly, 
had it not been for that early powerful 
impression, I might not have followed 
up the little spark I obtained with my 
coil and never developed my 
best invention, the true histor\* 
of which I will tell here for the 
first lime. 

Scrapping the World's Engines. 

“Lionhunters” have often 
asked me wliich of my dis¬ 
coveries I prize most, 
a few technical men, 
vcr>' able in their spe¬ 
cial departments, but 
dominated by a pe¬ 
dantic spirit and near¬ 
sighted, have asserted 
that excepting the in¬ 
duction motor I have 
given to the world 
little of practical use. 

This is a grievous 
mistake. A new idea 
must not be judged 

by its immediate re-_ __ 

suits. My altcrnat- i 

ing system of power transmission came at a psychological mo¬ 
ment, as a long-sought answer to pressing industrial questions, 


Note the Huge Size of 
the Structure by Com¬ 
paring the Two • story 
Power Plant In the Rear. 
The Tower Which Was 
to be Used by Tesla in 
His ‘‘World Wireless,” 
Was Never Finished. 
Illustration Opposite 
Shows It Completed. 


. . . . 

This depends on the point of view. 


Not 


TMAG!i\E a man a cenlury ago^ bold enough to design and actually build a huge taicer 
icif/i tvhich to transmit the human roice, niiisic, pictures, press ncivs and even power^ 
thru the earth to any' distance tt7iatci.Tr tvithout ivires! lie probably tvoiild have been 
hung or burnt at the stake. So nhen Tesla built his famous toner on Long Island he tv(Ls 
a hundred years ahead of his time. And foolish ridicule by our latter day arm-chair 
**.saiants** does not in the least mar Tes/a’s greatness. 

titanic brain of Tesla has hardly' produced a more amazing wonder than this 
**magnify ing transmitter.” Contrary' to popular belief his toirer teas not built to radiate 
Hertzian waves into the ether. Tesla's system sends out thousands of horsepower thru 
the earth he has shown experimentally how power can be sent without ivires over dis¬ 
tances from a central point. A'or is there any' mystery about it hoiv be accomplishes the 
result. IIis historic U. S. patents and articles describe the method used. Tesla*s Mag¬ 
nifying Transmitter is truly a modern lamp of yiladdin. 

EDITOR. 


and altho considerable resistance fiad to be 
overcome and opposing interests reconciled, 
as usual, the commercial introduction could 
not be long delayed. Now, compare this situ¬ 
ation with that confronting my turbine, for 
example. One should think that so simple 
and beautiful an invention, possessing many 
features of an ideal motor, should be adopted 
at once and, undoubtedly, it would under simi¬ 
lar conditions. But the prospective effect of 
the rotating field was not to render worthless 
e.xisting machiner>’; on the contrary’, it was 
to give it additional 
value. The system lent 
itself to new enterprise 
as well as to improve¬ 
ment of the old. My 
turbine is an advance of 
a character entirely dif¬ 
ferent. It is a radical 
departure in the sense 
that its success would mean the abandonment 
of the antiquated types of prime movers on 
vvhich billions of dollars have been spent. 
Under such circumstances the progress must 
needs be slow and perhaps the greatest im¬ 
pediment is encountered in the prejudicial 
opinions created in the minds of experts 
by organized opposition. Only the other 
day I had a disheartening experience when 
I met my friend and former assistant, 
Charles F. Scott, now professor of Elec¬ 
trical Engineering at Yale. I had not 
seen him for a long time and was glad 
to have an opportunity for a little chat 
at my office. Our conversation 
naturally enough drifted on my 
turbine and 1 became heated to 
a high degree. *‘Scott,” I ex¬ 
claimed, carried ‘ away by the 
vision of a glorious future, “my 
turbine will scrap all the heat- 
engines in the w'orld.” Scott 
stroked his chin and looked away thoughtfully, as though mak- 
—— — ing a mental calcula¬ 
tion. “That W'ill make 
quite a pile of scrap,” 
he said, and left 
without another 
w’ord! 

‘‘Aladdin's Lamp”. 
These and other in¬ 
ventions! of min c, 
however, were noth¬ 
ing more than steps 
forward in certain 
directions. In evolv¬ 
ing them I simply fol- 

Ifiwcd the inborn instinct to improve the present devices without 
(Continued on page 148) 


Cotyrifflit, J919. by H. P. Co. All rights reserved 
Hr. Tesla's ortietes started in our February issue 
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IIS PHOTOGRAPH OF A MODEL SHOWS HOW THE ]1^LA TOWER BUILT ON LONG^^^ BE^USED^FOr'^TH^^E^T 
►OKED COMPLETED. FROM ITS APPEARANCE NOBODY WOULD INFER THA^^ USED FOR TMt, 

WHICH ARE SET FORTH IN HIS ACCOMPANYING ARTICLE. 
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By n. WHHFSEK^D SFCOR 


Y ou probably remember the old ad¬ 
age about “people who live in glass 
houses, should’*—etc.—but the latest 
is the filming of talking motion pic¬ 
tures in all-glass houses or studios, 
and the process has been invented by one 
—David O. Royster of St. Louis, Mo., the 
*‘show-mc“ state. Mr. Royster’s scheme 
eovers an improved method and apparatus 
for sjTichronously making motion pictures 
and sound records. 

As the inventor points out, it has here¬ 
tofore been very ditficult, if not indeed im¬ 
possible, to make talking motion pictures 
which would bear a perfect synchronous 
relation to each other when reproduced, 
for the reason that the camera used in tak¬ 
ing the motion pictures must necessarily be 
located a certain distance away from the 
object to be photographed, and being that 
the sound recording device is located adja¬ 
cent to the camera in order to operate in 
synchronism with it, the distance between 
the receiver on the sound recording appa- 


Thus motion pictures can be made by nat¬ 
ural light; means arc also provided for 
concentrating the sounds produced by the 
speakers, which sounds arc telcphonically 
transmitted to the sound recording device, 
such as a phonograph, located adjacent to 
and operated synchronously w'ith the mo¬ 
tion picture camera. 

As is the practise in all of the larger 
.studios, the camera and other appurten¬ 
ances. such as the sound recording phono¬ 
graph, etc., are mounted on a wheeled 
truck, which may be moved along a track, 
or set of tracks, so as to take cither “close- 
ups'* or normal focus pictures, as desired, 
also to make changes quickly. Some stu¬ 
dios utilize a small electric car fitted with 
a motor and controller, so that the camera 
man or his assistant can readily move the 
camera toward or away from the stage, as 
the occasion may demand. You have prob¬ 
ably seen at one time or another a motion 
picture where the objects came up rapidly 
toward you, until the actress’ face, for in- 


toward the microphones or sound detect¬ 
ors, which cfTcct is intensified by an elec¬ 
tric e.xhaust fan at the top of the glass- 
enclosed stage, as shown in the diagram 
and illustration herewith. The battery of 
microphones which pick up the sounds at 
the ceiling of the stage are connected up 
with a telephone line which leads to the 
electric recorder on the phonograph beside 
the “movie** camera, there being a rigid 
mechanical connection between the camera 
and the phonograph to ensure synchronism. 

Owing to the peculiar and unusual light¬ 
ing arrangements with this form of all- 
glass stage, the “setting” or other scenery 
is placed back of the stage, so as to allow 
the daylight to pass over it and thru the 
glass to illuminate the stage proper. Some 
props and furniture can of course be placed 
directly on the stage. It is understood that 
where the light is not sufficiently strong for 
the taking of motion pictures, the stage can 
be lighted artificially. The degree of sound 
transmitted by the microphones fitted over 



The Secret of Perfect “Talking Motion Pictures” Lies In the Proper Synchronism Between the “Pictures” and the “Voice,” and Also In the 
Clarity and Even Tone of the Speech Reproduction. All Three of These Problems Have Been Solved by the Invention of the Glass Enclosed 

Stage Here Illustrated. 


ratus, and the actors being photographed, 
is such that the sound waves in traveling 
from the object to the recorder, do not 
reach the latter for an appreciable length of 
time. As a result the recorded sounds are 
not exactly synchronous wdth the pictures, 
when these sounds and pictures arc later 
reproduced in the theater projector. And 
besides, with such an arrangement the 
jound waves are insufficient in volume to 
make a clear and strong record on the disc 
or cylinder of the talking machine. 

Mr. Royster, in his scheme, provides a 
transparent glass studio stage, or all-glass 
house, if the scene requires it, w'hich is oc¬ 
cupied by the objects to be photographed. 


stance, was as big as the entire screen. 
This effect is obtained verj^ easily by mov¬ 
ing the car toward the scene. Scenes or 
settings which fade aw'ay, causing the ob¬ 
jects to become smaller, are taken in the 
reverse manner, i. e., by moving the cam¬ 
era away from the stage while the picture 
is being taken. 

There is provided in the present scheme 
a powerful motor-driven electric blower 
under the studio floor, w^hicb projects a 
strong draft of air upward thru a series of 
gratings in the stage floor, and the power¬ 
ful upward vertical movement of the air 
thru a scries of openings in the glass roof 
carries the sounds of the voices upward. 


the stage may be modulated by means of 
adjustable valves placed in front of the mi¬ 
crophone, and also by opening more or 
less of the by-pass valves in the glass inner 
ceiling, wdiich permits some of the air- 
conducted sound waves to pass between the 
tw^o ceilings and out thru the fan chamber. 

The apparatus as here described is com¬ 
paratively simple, can be easily operated, 
docs not require artificial light, and motion 
pictures and sound records of absolute syn¬ 
chronism can be readily made at any dis¬ 
tance from the object wdtbin the focal 
length of the camera, claim.s the inventor. 
All things considered, it would seem to 
presents a new and successful “Movie** idea. 
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Wifey oim tllhie ““ 
Pip©'’'’ Radi© 


CD 


A MAN with a box slung over his shoul- 

/\ der and holding in one hand three 
/ % pieces of stove pipe placed side by 
^ side on a board climbed into an 
automobile on East Countr>* Road, 
Elkins Park, Pa. 

As he settled in the machine he picked up 
a telephone transmitter, set on a short 
liandle, and said: 

“We are going to run down the road. 
Can you hear me?“ 

Other passengers in the automobile, all 
wearing telephone receivers, heard a wo¬ 
man’s voice answering: “Yes, perfectly. 
Where are you?” 

By this time the machine was several hun¬ 
dred yards down the road and the voice in 
the garage was distinctly heard. 

This was one of the incidents in the first 
demonstration of the portable wireless tele¬ 
phone outfit invented by W. W. Macfar- 
lane, of Philadelphia. 

Mrs. Macfarlane. sitting in the garage 
back of the Macfarlane home, was talking 
thru the wireless telephone to her husband, 
seated comfortably in a moving automobile 
500 yards away. 

The occupants of the car were a chauf¬ 
feur, a reporter and a photographer. All 
wore the telephone receivers and could hear 
everything Mrs. Macfarlane was saying. 
The chauffeur had no other apparatus than 
the receiver with the usual telephone cord 
attached by a metal clip to his steering 
wheel. 

Lying beside Mr. Macfarlane was the foot- 
square box, the only “secret” in the whole 
demonstration. What is in the box is the 
inventor’s mysten^ This box weighs about 
twelve pounds. The other machinery used 
consisted only of the usual telephone trans¬ 
mitter and receivers and the three pieces of 
stovepipe standing erect on a plain piece 
of board. This forms the aerial of the 
apparatus. 

Before starting on the automobile demon¬ 
stration of his wireless telephone Mr. Alac- 
farlane stood in the garage and directed the 
movements of a soldier in a field more than 
2CK) yards away from him. This soldier 
assistant had a pair of telephone receivers 
over his head, connected by a wire with two 
metal clasps to his rifle (see photo here¬ 
with). He marched and halted and about- 
faced and left shouldered arms out there 


in the field the instant Mr. Macfarlane gave 
the order thru his little hand wireless 'phone 
in the garage. 

B Tltae Htumialbeip | 

■ of tfiae JElectracal g 



g “Hello Europe **—7 ia Radio. Com- ^ 
J plete story of Hoie Secretary of the J 
m Xovy Douiels talked via the Nete ^ 
^ Brunsivick Radio Station to Presi- g 
W dent irilson in France, by Charles ^ 
p M. Ripley, ^ 

g “My Inventions**—Port VI—by Dr. ^ 
g Xikola Tesh, himself. Besides a bhj = 
s feature surprise article by the world's g 
J master inventor. ^ 

m Interesting Facts About the Elec- g 
m tron—How big are atoms and elec- ^ 
g irons f by L. R. Jeieett. ^ 

^ Foradic Currents and Hoio to Ap- ^ 
B piy Them. Including rheumatism, ^ 
J nervous complaints, and other aiP ^ 
g ments. Treatment zvith apparatus ^ 
M described in the present issue. ^ 

M A Rattling Good Electric Story — m 
J “How 'Don flashed the 'S.O.S.* *\ by ^ 
M Mabel M. Davis. J 

J Xezv Electric Detector Net for ^ 
^ Submarines. ^ 

^ Loop Aerials—Description of Ac- J 
J tuol Results obtained over 200 mile = 
J distances, by Prof. Lloyd M. Knoll. ^ 
g Tree IVireless—Hozc living trees m 
M receive radio messages across the ^ 
g ocean. The zvonderful zvork of Gen- g 
g eral George O. Sqitier, Chief Signal = 
g Officer, U. S. Army. g 

m Storage Battery^ Testing — Practi- g 
= cal Technique in simple language, by g 
g Harold R. Adams, storage battery m 
^ engineer. M 

g Audions operated on Alternating M 
g Current—Both Filament and Plate M 
^ Circuits. Every radio man zvill zvant g 
g to read this authentic article, by El- ^ 
^ Hott A. H'ViiVr. formerly Instructor g 
g m Radio, Air Sendee School, Car- g 
J negie Institute of Technology. ^ 



Mr. Macfarlane said he would make no 
fanciful predictions as to what his simple, 
portable wireless telephone might do. 

“There are all kinds of possibilities in it,” 
he continued. “If this could have been ready 
for use in the war, think of the value it 
would have had. A whole regiment equipt 
with the telephone receivers, with only their 
rifles as aerials, could advance a mile and 
each would be instantly in touch with the 
commanding officer. No runners would be 
needed. There could be no such thing as a 
‘lost battalion.’ 

“No high power is necessary' to operate 
this wireless. I am using one-tenth of an 
ampere in this experiment here and t’:e 
results you see are so good that the voice 
carries as well as on the usual wire tele¬ 
phone. The telephone system uses about 
one-fourth of an ampere. 

“I am working on a new theory in elec¬ 
tricity, and in wireless. I think the ac¬ 
cepted principle of the waves is only part 
of the stoo"- There is something else. It 
is that something else that I am utilizing. 
There is no supplementary" current in this 
system as in the usual wireless operation. 
There is no static and no interruption.” 

An umbrella, Mr. Macfarlane explains, 
will serve as well as a rifle for an aerial. 
“A plain citizen carrying a small handbag 
containing the compact wireless outfit and 
with his umbrella held aloft can walk along 
the street talking with friend wife at the 
house at the other end of the city,” he said. 

“How costly would this outfit be?” he was 
asked. 

“Nothing new is used,” he explained. 
“All the apparatus fits in with existing de¬ 
vices. Everything needed for the outfit 
could be bought for probably $15.” 

“My apparatus here is rather crude and 
not all the quality of current is obtained 
that I can get,” he continued. “But it is no 
wild dream to say that a man riding on a 
train to New York can telephone his wife 
about bringing a friend home for dinner 
by using this device. It will be perfected 
thus far before very long. This apparatus 
here needs improvement, but it demon¬ 
strates the practicability of the thing. Even 
now I can connect up the end of the wire¬ 
less in the house with the existing telephone 
system and thus can talk from my automo¬ 
bile with any person in the city.” 
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Xiini=>OsiiniMI©(dl©Ils=A Mew Artl 


By GEORGE HOLMES 



••Before and After.” The Pile of Tin C 
On the Left Is Made Into a Model U. 
_ _ Army Truck.. 


"And the Germans Wuz There.” That Is. 
They Were Until the •'Yanks" Came Over 
and "Kanned" Them, Kamerads. 


One Of the First and 
Most Practical "Toys" 
Made from Tins — A 
Working Forge. 


Choel Choo! A Regular Locomotive Made 
from "Tin Kans'* All Easily Obtained from 
the Kitchen Or Nearest Vacant Lot. 


The "Giant 42 Centimeter Gun" In Mlnia. 
ture. Its Foundation Being a Shaving Soap 
Box. Hauling Tractor Is Complete In Detail. 


r Mr. Edword 

Thalcher. 

"The Tin Can 

Wizard." 

In His Den 

Fondling 

One of His Pet Models, 





I .XfAGIXE if ytui can on one >ide a 
scene, \\ildly confusintr. resembling a 
rubbish heap of ever>' conceivable sort 
»)t lin-can. from the tomato to dainty 
tin-boxes which once upon a time held 
^fy-Lady‘s peach and cream complexion. 

IMcture, on the other hand, a scene Nslth 
beautiful, splendid and practical toys, such 
as mone\‘ could not buy. all evolved from 
tbe>e >ame tin-cans and boxes, with a little 
touch of imagination, inventiveness and 
mechanical knack, plu^ a pair of pliers, a 
soldering iron and the transformation is 
complete. 

The ori^Miiator and “\sizard” of the tin- 
can toys is .Mr. Edward Thatcher, of Teach¬ 
ers* College, Columbia University. It wa^ 
lie \\lni hit upon the no\ei plan of utilizing 
wa<te tin-cans and from them making 
aimisiiiir. decorative and instructive play¬ 
things. He gave an inkling of this new art 
to his classes at Columbia and the students 
took it lip with such zeal that these models 
were cdigible for tlic recently successful 
public exhibition at the .\rt .\lliance Gal¬ 
leries. 

As his bit in the war, Mr, Thatcher was 
successful in having this artcraii introduced 
in the hospitals both here and abroad; and 
si> helped the wounded soldiers to find a 
remunerative and amusing pastime which 
greatly aided in keeping their minds off 
their troubles. Even sncli men as were 
suffering from shrll shock took to the tin- 
caii to\s; it would seem at first impression 
that they could not stand the noise of the 
hammering on the cans, but the reverse 
proved the rule. In cases where they would 
jump if a match box were dropt, they 


seemed not in the least iiicoiu enienced by 
the sound of the constant tinkering nt the 
tin-can artists and would work all day in 
the “toy-shops.” 

The possibilities of this new artcrait are 
practically unlimited. Where heretofore 
the wounded have occupied their time in 
the making of these toy models, the art is 
spreading the country o'er and will be one 
of the subjects taught in many schools. 
Some of the models here shown have been 
duplicated by ten-year-old boys at the Edge- 
water Manual Training School. 

Most interesting of all is the composite 
view showing a toy Army I'rttck —'’before 
and after." .Ml the various forms «)f cans 
necessary to construct this truck are shown 
on the left, while on the right may be seen 
the completed model. The body of the 
truck was made from the side of a "Wes- 
.son” oil can. the wheels were made from 
e\aporatecl milk cans, the scat from a cocoa 
box and the h(9od and radiator from an 
olive oil can. The indentations tor the 
radiator, to resemble the cooling tuhes. 
were faithfully reproduced hy punching 
many hundreds of holes so as to give it 
that “corrugated" appearance; I think that 
would he the proper word, still not envying 
the long and tedious task it must have 
been to put all those holes into (or should 
we say "mit of") existence. The radiator 
cai) came from the top of a tooth paste 
tube and the si<le lamps and tail-light from 
screw caps of \arious olive oil cans. 

Drifting hack to our war atmosphere 
we lia\e the steam tractor pulling a ’ ^ uant" 
gim. The tractor was brought to life from 
tlie^e various items: The tire-bo\ .uid 


jjlatlorm from a much abused sardine box. 
the boiler from another olive oil can, the 
.steam whistle from the top of a “Lyons 
Tooth Powder" can, wheels from evap¬ 
orated milk cans and the roof from the 
side of a square tin. The duimny driving 
wheels are made from the top covers of 
“Crisco’’ cans, soldered together so as to 
make a sort of pulley face for the driving 
cord. The long-range gun was built from 
a sliaving-stick box, with the evaporated 
milk cans again dicing duty as wheels. 

These model toys arc not self-proi)clling 
hilt could easily he made so. It wouhl 
seem that Mr. Thatcher was horn to the 
model business. He has constructed many 
real “live** models that work hy them¬ 
selves. notable amongst these being a large- 
size model of one of the Pacific Coast 
“mallet type" locomotives, that runs under 
its own power. Ihe author also had the 
pleasure of seeing a model *‘trnctor,*’ built 
along the lines of the one constructed from 
tiii-caiis, only this i>iie was made of brass 
and ran under its own steam. 

Mr. Thatcher has found it advisable to 
write a hook on this interesting subject 
which imdoiihtedly will find a great demancl 
when it comes off the press. And so we see 
this new “rage" equally successful with the 
younger classes as well as at the Teachers’ 
Gollcge at rc)lum!)ia, where, among society 
folks, they call it "occniiational therapy." 

(The lidititr ‘leill he f>!easeif to receixe 
(fiuuf ['hotits of tln~iOii models of eleetrieal 
tliinfjs. To mention n few that our readers 
can readily construct: Telephone, electric 
i/cncratt)r. electric Itu’omoth'e. radiif sets, 
airships, etc .— Kim i'or.) 
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Fracftical Elecftiricisiini 


T he world has never lie fore wit- 
iiest llie va^t opportnnities that at 
the present moment lie before the 
people of the United States. Europe, 
with its sliell torn territories and 
completely e.xhausted stocks of raw and tin- 
ishcd inateriaK. turns to the one eonntry 
in the whole world fitted to rehaljililate it'* 
wastes and reconstruct its sliattered indns- 
tries. . 

America has a gigantic task l»efore it— 
not only to feed practically the whole world, 
hut to Vebtiild a great portion of it. The 
real hu‘<iness mem the men of creative gen¬ 
ius and untiring skill, realize the enormity 
of the job they must undertake. They 
know that if the U. S. meets the te>t. a 
period of wonderful prosperity is open at 
its door. The one problem that confronts 
the business executive to-day is that of 
\^hoT—skilled labor. Can we turn out 
enough trained men t(t meet the tremendous 
demand ? 

In no other field is the need of thoroly 
trained men more apparent than in the 


electrical world. On every >ide conics the 
cr\ for the trained electrician, the man of 
action, with vim and vigor and the ’‘kimwl- 
edge of how to do things." Daily we read 
of the marvelous accomplishments of the 
wonder of the age—ELECTRICITY. This 
power in the biiviness life of to-day will 
plav a leading role in the worldY recon- 
‘^tructiou. The United States is rapidly de- 
vel(»ping its own natural re.source< and 
enlarging its field of cn<lea\or—to say noth¬ 
ing of the vast power houses, the new elec¬ 
trified railroads, and the thousands of other 
electrical needs of Europe. It is t«* the 
young man of to-day who is now consider¬ 
ing what vocation to take up and who will 
be the worker of to-morrow, that w'e look 
with expectant e\es. 

Dr. Charles V. Steinmetz, Chief Consult¬ 
ing Engineer of the General Electric Com¬ 
pany. has said that. “The world needs men 
who know something of electricity, of the 
operations and control of electrical power. 
It needs men more every year, its ven 
e.xistence depends on the electrician. 


In the greatest city of the Unitc<l States, 
in Its very heart is located a Nch<jol. whovr 
aims and purposes are to teach men. both 
Noting ami <dd and from every walk of 
life, the How and W hy of electricity by the 
greatest teacher known—that of getting 
knowledge l>y actual experience. 

A trained man is the finished product, 
one who understands the problems coupled 
with a broad experience in electrical en¬ 
gineerings. 

Theory is a necessity, hut this busy world 
of ours wants more than theorists. He 
who is able to supplement his theoretical 
knowledge with the proper proportion of 
practical, d<^»-it-yunrsclf-know’lcdge, is tlie 
man who will get most of the world’s re¬ 
wards. 

The school which has thus revolutionized 
edncatimial methods has struck the happy 
medium of comlriuiiig enough theory wuth 
practical work to turn otit first-class elec¬ 
tricians in the sliortest possible time. 

(Continued on page ISS'^ 
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.n the TOP Left Photo We See the Prospective E.ectncian Learning the Art 

and Connects These Boards, by Bus-bars C Machines. Top Right Shows Our Men Grasping the Details of 

Into the Mysteries of Generat^ors Motors and AM Cnmolete Svttems and Take Care of the Storage Batteries. Lower 

Modern Electric Vehicles. The Men Assemble, Connect and Run Compete Electricity. Here He Learns How to 

Ba^TeHesf BeTls^Bufzl^srTeleg®^^^^^^^^^ Alarms as UJeil as Many Other Systems of Inter-commumcafon.. 
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CIio§e=Ups of New 

Movies 



cieimMi&c 


GEORGE: VAHDERBHET 



T hese up-to-date crooks had the 
best of ever> thinc:. including a regu¬ 
larly equipt radio set, but ere *liey 
could use it to decoy ships to disas¬ 
ter. big and powerful "Reggie” had 
the strangle hold on our pirate Wireless 
Operator. Tho the»-e were no wouien 
present, curls were in vogue in the radio 
shack, as can be seen in the accompanying 
photograph, showing the artistic hook-up 
of the set. 

Whatever else may have happened to 
him. he had brawn and muscle! That, and 


TBe Roie of Electls’lc® 

ScsesTvce 

Modena PBotloplay 

As the gay and dashing Lothario he goes 
to a ball, and gets into a scrap over a girl 
and has to exit via the house-tops to es¬ 
cape the "Bulls." 

Good luck seems to beckon when a rich 
aunt dies and leaves him a fortune. But 
not for Reginald ! He must come to her 
funeral in order to get the money, and 


are bent on robbing a millionaire and his 
daughter, who arc on board. 

Reginald saves the millionaire and his 
daughter from the dire fate the crew has 
in store for them. He wins the girl’s hand, 
licart and soul, and in matrimony he 
believes he has conquered the jinx at last. 
But a year later Reginald and his wife are 
blest with triplets, and Reggie, superstitious 
cuss, ventures to believe that the jinx has 
had something to do with that. 

In our ne.xt movie wc come upon a fair 
and real live "Radioette.” The beautiful 



Another of tho "Wolves of Kultur” Ready to Send Off the I 
Oeath'OealIng Radio Torpedo and Slowly Counting the 
Seconds He Is Perhaps Unaware Thet a Police Whistle Is 

••Passe’* by Most Villeins, ' 


Wolves of Kultur" Rendered Senseless In Pathe’s 
The Introduction of the Lerge Radio Direction 
Finder Is ol Special Interest. 


One of the 
New Series 


The Well Muscled George Walsh In the Fox 
Film "Never Say Quit" Putting an End to 
the Bold Crook's Machinations. Note the 
Radio Outfit. 


that alone, saved Reginald Jones in the 
new Fox Film, "\cver Say Quit,” when 
he ran afoul of a gang of crooks on boarfl 
a ship in search of .sunken treasures. 

The "JIXX" was his constant "pal." It 
started by his being born on a Friday, and 
the thirteenth to boot, and so together 
some one had made a big mistake. From 
the ver>* first he was in trouble, his child¬ 
hood was one nightmare. As he grew older 
it only made matters worse. 


the jinx sees to it that he never gets there. 
On his way he is robbed by iiickpockets. 
his eyes are blackened, and he is bruised 
and walloped until he thinks his head is in 
his shoes. He misses his train after many 
harrowing adventures, and so the fortune 
goes to charity. 

To replenish his empty wallet. Reginald 
sets out on a voyage after sunken treasure. 
Adventures befall him again, for the crew 
turns out to he a gang of crooks. They 


daughter of an over-indulgent and elderly 
millionaire. She is abducted by a hand of 
crooks and taken to a desert island to await 
the jiayment of a fahulotis ransom by her 
father—or on his failing to pay it, to for¬ 
feit her life. BUT—she knew "Wireless," 
or, as us "hams” now call it, "Radio," and 
thru this knowledge outwitted the despera¬ 
does’ well-laid plans, gaining a hubby there¬ 
by, as can be seen in Metro’s latest photo- 
(Cofitinitcd ofi page 161) 
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Electro-Therapeutic Ward at Bordeaux, France, Showing the 
Application of Intensified Rhythmic Faradization by Professor 
Bergonie* Altho Muscles Are Contracted Violently During 
This Faradization, the Patient Feels Hardiy Anything, 


A Wounded Soldier With a Fractured Leg Undergoing Intensi¬ 
fied Faradization In Order to Reconstituate the Muscles of the 
Calf of His Leg. He Was Able to Walk Without a Cane 
Within Fifteen Days After the Treatment Started. 


Fsiiri 





F 


Paris, April, 1919. 
X-RAYING AIRPLANE. 

M any great personalities of the 
aeronautical world have recently 
witnest the baptism of the ^‘Aero- 
chir” (from aero and chirurgeon) 
at Issy-Les-Moiilineaux, near 
Paris, at the trial of an airplane used for 
X-raying chirurgical purposes. 

The new machine came thru the air from 
Ville-Coublay, having been in the air for 
over an hour. This 
flying ambulance, 
which can bring 
medical aid rapidly 
to the wounded, was 
designed by JsfM. 

Nemirovsty and 
T i 1 .n n t and is 
painted with the 
conventional Red 
Cross.^ It carries all 
the chirurgical mate¬ 
rial such as instru¬ 
ments for operating, 
sterilization, etc., all 
X - ray machinery, 
such as a spark coil, 
transformer. X-ray 
tubes, fluoroscope, 
as well as the per¬ 
sonnel capable of 
putting the appa¬ 
ratus to work im¬ 
mediately. The at¬ 
tendants comprise a 
pilot, chirurgeon 
and a professional 
X - ray man. The 
entire apparatus 
does not weigh more 
than 700 kilograms. 

In peace times a 
machine of this kind 
may be used with 
great success in case 
of catastrophes, rail¬ 
road accidents, ex¬ 
plosions, etc., which 
may take place in 
an isolated spot. In 
the colonies the 
‘‘Aerochir” will find 
large application; 
colonies naturally 
not being well pop¬ 
ulated and having 



Paris Correspondent, ELECTRICAL EXPERIMENTER 


few doctors, located in widely separated 
points, it will be an easy matter to bring 
quick aid to patients by means of the 
“Aerochir,” to which distances are imma¬ 
terial. 

DR. BERGONIfi’S NEW RHYTHMIC 
FARADIZATION. 

Man)' wounded soldiers in the war have 
seemingly recovered, with the exception of 
certain muscles which refuse to resume 
their normal work. Formerly the best 


method to make these muscles return to 
normal conditions would be by means of 
continuous muscular work, as suggested by 
Dr. Bergonie. One method required pro¬ 
fessional work or agricultural occupations 
every day for an indefinite time of the af¬ 
fected members in order to reconstruct the 
muscles and put them on a normal basis 
once more. Unhappily, it is not always 

possible to do this, be it on account of 

nervous fatigue which sets in rapidly; be it 
by unseasonable weather, or also where the 
muscles are so situ¬ 
ated that bodily 
work will not profit 
them greatly. 

For that reason, 
Dr. Bergonie has 
brought into being 

what he calls an in- 

tensi^ed Rhythmic 
Faradization, which 
makes it possible 
for the wounded to 
develop their mus¬ 

cles in a remarkabl)^ 
short time. More¬ 
over, such treatment 
gives the muscles a 
very strenuous in¬ 
voluntary exercise 
produced directly by 
the electrical cur¬ 
rent. 

From the electri¬ 
cal standpoint, the 
alternating rhythmic 
faradization utilizes 
very sharp waves of 
a frequency giving 
rise to a moderate 
convulsing action 
(50 to 55 per sec¬ 
ond). The current 
is produced by a 
special coil with a 
well - regulated vi¬ 
brator, the coil it- 
self giving no 
sparks. The waves 
under pressure of 
between 12 and 14 
volts maximum have 
a periodicity of 15. 
By means of a 
standard metronome 
the current is dis- 
(Cont. on page 151) 
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By HSABEIL M. ILEWBS 

of flir I ’. S. .V^.y;/ ()hsrrvar<}r\ 


I I- a ray t»i wliiie lr«»in ilu- sun i> 

past thru a spiCfrosiMpe, whicli con 
''ists csscniially of a izlass prism or 
cliain of pri>nis, it i- lirokcn up into 
lt^ ctmipomnt ra\> i>f ditTereni \\a\e> 
lfnv:ihs uliich arrange ilicnisclvcs in an 
t*r<iirly i*and t»f varicj^aied color>: red. 


i 

■HI 

VIOLET END 



«*range, yellow, green, hint, indigo and vio¬ 
let gradually blending one into the other 
crost by a great number of fine dark lines 
known as the irauenhofer lines or absorp¬ 
tion lines of the solar spectrum. 'Ilu 
shortest wave lengths lie in the violet and 
the longest wave lengths in the red end of 
the visible spectrum. Below the red lie the 
infra-red and beyond the extreme violet the 
ultra-violet rays, both invisible to the 
human eye but rendered visible to a certain 
extent by means of photography and spe¬ 
cially dyed plates. 

.\ccording to the first law of spectrum 
analysis an incandescent solid or liquid or 
gas under very high pre.ssure gives a con¬ 
tinuous >pcctrum, that is, an unbroken band 
of variegated color. If however, 
cooler gases intervene between 


TBe Evol^ttioim of tBe 
Sitsvrs 

from tile light of this central core ihc 
particular rays of which they themselves 


\Uiys. Mo^l of the chemical elements exist¬ 
ing in the sun's atmosphere have been iden- 
lifud by comparing the dark alisorption 
lines in the solar spectrum with the lines 
in the .spectra of terrestrial elements jiro- 
duced in our laboratories. It has been 
lotmd that all the elenients that exist <ni 
oar o7en f^Uinet occur also in the 
sun and the same elements that 
exist ill planet and sun enter 
into the composition of the stars. 


I. Bela Gemlnorum (Pollux) Solar.type K<t 
Slightly Moro Advanced In Type Than Our 
Own Sun Which Belongs to Type G. 


REOENO 


consist and tluis produce the multitudinous 
fine dark lines known as the absorption 
lines. It is iqion the position of these dark 
lines tliai we depend for onr knowledge of 
the i)hy.sical condition of the sun, for ob¬ 
viously. there is nothing in the continuous 
hand of*color itself to give us any clue to 
tlie nature of the substances from which 
it originates. If, as sometimes happens, the 
continuous spectrum is crost b}* bright lines 
instead of dark lines, it shows that the in¬ 
tervening source of light is hotter than the 
.source beyond. An incandescent gas at low 
pressure, such as incandescent hydrogen, 
gives a bright-line spectrum or emission 
'•pectnim consisting of bright lines upon a 
dark background. Such a spectrum shows 


mil 


By ]>assiiig a ray of light fmm 
a far distant star thru the 
spectroscope and producing its 
spectrums, it becomes po.ssiblc to 
compare the positions of its charactcristie 
lines with the lines of the same elements in 
the solar spectrum. It is in this way that 
we learn the nature of the atmospherie 
gases of the stars. It must he rememhered 
that it is the surface conditions of the stars 
and their outer gaseous envelopes that can 
he studied by the spectroscope. From the 
star’s deep interior we receive only the mn 
tinuous band of color. 

The first general classification of the star> 
according to their spectra was made by 
Father Secchi, the Italian astronomer, and 
was publish! in 1849. It was the result 
of a study of the visible portion <»f the 


2. Elt Lonis—Helium Approeehlng Solar 
Typ« (Harvtrd Type Am). Hydrogen Llnet 
Have Increased In Intenalty. Helium AI$o 
Visible But Fainter Than Above and a Few 
Metallic Llnet Begin to Appear. 


Til ’ ’ 

i: ' *l!l1 

111 
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n^ and the source <jf the coiilin- 
uous spectrum, they will ab¬ 
sorb from the light beyond the particular 
rays of whicli they themselves consist and 
as a result the continuous liand of color will 
be crost by a series of dark lines called 
absorption lines, belonging to the cooler in¬ 
tervening gases. To every chemical ele¬ 
ment belongs its own characteristic lines in 
this '•pecirum and no two elements ever 
have any line or group of lines in common. 

Applying these principles to the sim, ilic 
central core, consisting either of an incan¬ 
descent solid or liquid or gas under high 
pressure (most probably the latter), emits 
the c<intinnons hand of liehi known as the 
tontinnous spectrum. The cooler gascv of 
the surrounding solar atmosphere absorb 
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that the body emitiing it is 'a true gas. 
Xchulae give such a type of spectrum in¬ 
dicating that they are true gases. If, more¬ 
over, the central core of the sun could be 
suddenly blotted out the dark lines of the 
solar spectrum would immediately appear 
as bright lines on a dark background, for 
they belong to incandescent gases, the ab¬ 
sorption lines appearing dark by contrast 
w'ith the mure intense light beyond. 

It is upon these principles of spectrum 
analysis that our knowledge of the physi¬ 
cal constitution of the stars depends. The 
sun is simply one of the stars and the solar 
spectrum is duplicated almost line for line 
in a certain type of star known as the solar 



spectrum with a small tele.scope and onh 
stars showing dark absorption lines were 
studied. Since that time more elaborate 
classifications of stellar spectra have been 
made—chiefly at the Harvard College ob¬ 
servatory, where maii^' thousand spectro¬ 
grams (photographed spectra) have been 
studied and classified. 'Fhe Harvanl classi¬ 
fication of star spectra has now' been gen¬ 
erally adopted by all astron<»mcrs The 
importance of the work done along this line 
at the Harvard Observatory can lie judged 
!)>' the fact that the Henry Draper cata¬ 
logue of stellar .spectra now' in process of 
]>uhlicatiun l)y this observatory gives the 
spectra of t'ico hundred thousand stars. 
The first two volumes of the 


ifii) i. 

I. Rlgel (Bel» Orlonli)—A Helium St»r 
Shewing Strong Absorption Line of Hydro¬ 
gen (to Left) and Helium (Near Center) 
and Absence of the Metelllc Lines Char, 
acterlstlc of Solar Type Stars. 




calalngiie. which consists of 
nine volumes in all, are 
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alnad} in prim. I ht- j;rcat value lo astrun- 
oiiiy of this monumental work, which wa> 
undertaken and completed under the per¬ 
sonal direction and supervision of the noted 
director. Prof. E. C. Pickcriiip, just de¬ 
ceased, can hardly he overestimated. This 
detailed classification of star spectra shows 
forcibly that evolution is in propress amonp 
the stars. As to the exact order in which 
the evolution is takinp place, there is still 
some doubt, but of the pradual transition 
from type to type in whatever order the 
evolution is propres'.inp there can be no 
doubt. Accordinp to the classification of 
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\ntare> and Hetelpcu>e are noted fir>i map- 
iiitude stars of this class. Tv pc 1\ consists 
of dcc/^ red '•tars, whose spectra are also 
handed or lluted, hut the hands arc due in 
this case to compounds of carbon. Their 
relation to the other types is somewhat 
uncertain, hut they are believed to be con¬ 
nected with solar type stars by a chain of 
dcveloiiinciu independent of stars of the 
third type. That is, some solar stars de¬ 
velop into type 111 stars, others into type 
1\' stars. Stars of this latter class arc all 
very faint and very distant. It is believed 
that thev- are piant stars in absolute inapni- 


121 

cooKr hydropen and helium around the 
star. With the total disappearance of the 
hripht lines and liand< and the >trenpthen- 
iiip <>f the dark line> of helium and hvdro- 
pen, type O passes over into type B, to 
which belongs the beautiful blue white he¬ 
lium stars often called Orion stars because 
sO many stars of this con^tellatitm are ol this 
type. These stars have the hottest tem¬ 
perature and the rarest atmospheres of all 
the "tars. The only absorption lines promi¬ 
nent arc those of helium and hydrogen. 
1‘here arc a number of subdivisions of this 
type depciulinp upon the relative intensity' 


2. Alpha Tauri (Aldrbaran) Advanced 
Solar>Type K5. Note: Tho Comparison 
Spectrum Shown Above Is Thnt of Titanium. 
Tho Spectrum of the Star Is Superimposed 
Upon the Comparison Spectrum. Note In 
Above Spectra the Great Intensity of the 
Lines of the Metallic Elements Which In the 
More Advanced Types Have Become Stronger 
Than the Absorption Lines of Hydrogen 
Which Dominated the Spectra of Earlier 
Type Stars. As tho Absorption Lines of the 
Metallic Elements Increase In Intensity the 
Color of the Star Becomes More and More 
Tinned With Red. Solar Type Stars Are 
Cooler (Superficially At Least) and Have 
Denser Atmospheres Than Stars of Type I 
(Helium and Hydrogen Type Stars). 



Father Secchi, which is useful for quick 
and approximate classification, the stars arc 
divided into four classes or types. To Type 
1 belong all the bluish tchite or white he- 
ium and hydrogen stars. These stars are 
believed to be the hottest of all the stars, 
and their atmospheres consist almo>t en¬ 
tirely of helium and hydrogen gases. To 
this class belong thv C5rion (helium) and 
Sirian (hydrogen) stars such a> Rigel. 
Sirius and Vega. 

Type II consists of the solar stars \v//ot4* 
or orange in color, whose spectra are domi¬ 
nated by the absorption lines of hydrogen 
and the metallic elements. They are gen¬ 
erally' considered to be lower in temperature 
than type I stars, and their atmospheres 


tilde, their faintness being due to great 
distance. 

The Harvard classification is much more 
complete than the above. It rests upon the 
l)ehavior of certain groups of lines that 
var>- in inten.sity a.s tlie evolution pro- 
gres>es. It also assumes that the evolution 
of the stars starts from the gaseous nebulae 
and in the direction of the late type red 
•*iar.s. 

The spectra of the gaseous iieliulae con¬ 
sists of bright lines of helium, hydrogen 
and nebiilium upon a dark background. 
They are therefore true incandescent gases 
under low pressure. The first link connect¬ 
ing the nebulae with the stars appears to 
be the bright-line stars not recognized in 


of the lines of the two gases. Toward the 
end of the type the hydrogen lines have be¬ 
come more intense than the helium lines, 
and faint metallic lines have begun to ap¬ 
pear until by gradual transitions the hy¬ 
drogen stars appear known as type A, or 
Siriaii stars, after Sirius, a noted star of 
this type. The helium lines are now en¬ 
tirely gone and ihe spectrum of the star is 
entirely dominated by intense absorption 
lines of hydrogen. Four strong lines of 
this element exist in the visible spectrum 
(see diagram I) and the series extends 
rythmically far into the ultra-violet. These 
stars are intense white in color and their 
atmospheres are composed almost entirely 
of incandescent hydrogen. As the type 



Secchl's Type III. Harvard Type M Star. 
This Class is Divided Into Giant (Type Ma) 
Stars and Dwart (Type Mb) Stars—Color. 
Deep Red. The Spectrum Shown Is That of 
a Typical Giant (Ma) Star of This Class— 
Betelgeuse or Alpha Drionis. The Portloo 
of (he Spectrum Shown Is In the Blue 
Region. Note the Heavy Absorption In This 
Portion of the Spectrum and tho Fluted or 
Banded Appearance Due to the Presence of 
Compounds of Titanium Dxide (Character- 
Istic Also of Sun Spots and Indicating Com¬ 
paratively Low Temperature). The Heavy 
Absorption of the Blue Rays Gives These 
Stars Their Deep Reddish Color. The Bands 
or Flutings Are Sharp Toward the Violet and Shade Away Toward the Red. There Is a Fourth Class of Stars Known As Type IV. Harvard Type N 

Direction of the Shadings Is Reversed. These Stars Are Also Very Deep Red, Few In Number and Very Distant, the Brightest Known Being Only a FHth Magnitude Star. 


are denser anej more extL‘nsi\e and filled 
with the vapors of man}' elements. The 
**un is a star of this type, and to this n-pe 
also belongs such first-magnitude stars as 
Capella, Arcturus and Aldebaran. Type 
III consists of late type stars with banded 
or fluted spectra due to the presence of 
metallic compounds, chiefly of titanium 
oxide whidi appears to dominate the spec¬ 
tra of stars of this type and indicate-^ a 
cooler atmosphere than exists in the earlier 
type stars, since compounds of the elements 
can only form at comparatively low* tem¬ 
peratures. The absorption is strong in the 
violet end of the spectra of such stars, 
therefore they are dcef^ly reddish in tinge. 


the Secchi classification. They are referred 
to as the type O or Wolf Rayet stars in 
the Harvard notations, and their spectra 
show a faint continuous background (im¬ 
plying the formation of a central core) 
crobt by a group of bright bands and a 
series of bright lines, both unknown ter¬ 
restrially for a long time l)ut finally ob¬ 
tained experimentally by passing a strong 
condensed discharge thru a mixture of hy¬ 
drogen and helium in a vacuum tube. The 
ordinary well known hydrogen series also 
appears” in this type, first as bright lines, but 
as the type progresses the bright hands 
and bright lines of both series become dark 
showing the formation of an atmosphere of 


progresses the faint metallic lines of the 
solar spectrum become stronger. The hy¬ 
drogen lines reach their maximum strength 
in class (See photo of early type stars.) 
The next type to appear is known as the 
Calcium or type F group of stars which is 
characterized by the grow ing intensity of 
the lines of the metallic elements, which 
are now closely packed together in the spec¬ 
trum, and by the very marked intensity' of 
the calcium hands in the extreme violet and 
the continued great strength of the hydr<>- 
gen lines which surpass any of the metallic 
lines ill intensii}*. (See photo of type F 
star Procyon). To this class belongs 
(Continued on page 157) 
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Spectrum o1 a Calcium or Harvard Type F 
Star—Alpha Canis Mlnorls (Procyon) In- 
termedlato Between Secchl's Type I and 
Type II Stars, Color White Tinged with 
Yellow. Tho Portion of the Spectrum shown 
Runs From the Bluo Green At the Right 
to the Extreme Violet At tho Left. The 
Two Dark Bands At tho Extreme Left Are 
the Strong Absorption Bands of Calcium So 
Prominent In This Type. Tho Other Three 
Dark. Lines Are Absorption Lines of Hydro, 
gen, A Fourth Line of Hydrogen Is Also ^ ^ 

Present So Closo to the Second Calcium Band That They Appear Practically As Dne Band. The Metallic Lines Now Appear Closely Packed Together and of Growing Intensity. 

This Type of Star Is Dominated by the Absorption Bands of Calcium and the Absorption Lines of Hydrogen Which Are Stronger Than Any of the Metallic Lines. 
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RED END 
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Practical ClTiemical ExperimeKiits 

By ALBERT W. WILSDOH 


F ew of the millions of people who 
cat cpgs daily are familiar witli, and 
in most cases never concern them¬ 
selves with the chemical or physio¬ 
logical properties of this form of 
food. Tlie daily consumption of eggs thru- 
oui the world is truly enormous, and the 



Longitudinal Section of a Hen's Egg. a, Shell; 
b. Double Membrane of Shell; c, Alr-Cham- 
ber; d, Outer, or Fluid Albuminous Layer; e, 
Thick, Middle Albuminous Layer; f. Inner 
Albuminous Layer; g. Membrane of the Cha- 
laza; hh, the Chalaza; I, Vitelline Membrane; 
J, Germ; k, Yolk; I, Latebra. (After Mac6.) 

present high prices have caused many deal¬ 
ers to preserve eggs till the market is at a 
high point and then unload them, in many 
cases with the representation that they are 
strictly fresh! Eggs contain a relatively 
large proportion of Protcid and mineral 
matter which is used to furnish the salts 
of the bones, especially calcium phosphate, 
and also fat, and is one of the most con¬ 
centrated forms of nutriment. 

Protcids serve as a fuel for the body 
and also provide the important element 
Xitrogen, which is needed in the case of 
children for growth, and in the- case of 
both children and grown people, to keep 
the body in repair. 

Strange as it may seem, even eggs, the 
contents of which are contained in a brittle 
shell, have had substitutes placed upon the 
rnarket in the guise of ‘'egg substitutes.” 
Nearly all these are claimed to contain all 
the ingredients of eggs, but most of them 
fall far short of these claims. There is a 
number of so-called ega pounders offered 
for making cakes, etc., Zi'hich contain no egg 
at all. They are composed of other forms 
of protein matter, usually casein from milk, 
and colored to resemble the egg in tint. 

The average weight of a hen’s egg is C)0 
grams, of which the shell weighs about 6 
grams, the white 36 grams, and the yolk 
18 grams. Roughly it contains 70% of 
water, 12% of albumin and 12% of fat. 

The substance known as “white of egg” 
or egg albumin, when separated from the 
yolk, membrane and shell is a colorless, 
transparent, thick, sticky fluid, soluble in 
or miscible with water and is composed 
almost entirely of albumin, partially dis¬ 
solved in water, 

\\ hen the white of an egg is put into 
boiling water it undergoes a remarkable 
change, and is said to have coagulated. In 
this state it is insoluble in water and opaque 
and forms a solid mass, which, however, 
still contains a large proportion of water. 
During coagulation it is probable that chem¬ 
ical as well as physical changes have oc¬ 
curred, Thus from the foregoing we see 
that the white of egg is an extremely un¬ 
stable and complex substance, its physical 
properties being so indefinite that it would 
be almost impossible to say that it was or 
it was not a definite chemical compound. 


TBeir Pa-eser- 
VAttiomi 8ina(dl Tests 

W'hite of egg or egg albumin may, how¬ 
ever, be taken as the representative of a 
group of substances which are classified 
together as the Protcids, or Albuminoids. 
They contain the five elements. Carbon, 
Hydrogen, Oxygen, Nitrogen and Sulfur, 

Egg yolk is composed of albumin, fat, 
and a phosphorus bearing material of high 
nutritive value known as Lecithin. The 
yolk of an egg is a much richer food 
product than the white, containing in addi¬ 
tion to the nitrogenous element the fat 
and mineral bodies necessary to nutrition. 

Preservation. Of particular interest to 
the reader w'ill most likely be the methods 
of preserving and tests. 

Owing to the porous nature of the shell, 
the moisture of the contents gradually 
grows less by evaporation, and the egg loses 
in weight. Air also passes in thru the shell 
pores, carrying various microbes, which 
result in ultimate decomposition and spoil¬ 
ing of the egg. Nature has provided the 
shell with a thin surface coating of muci¬ 
laginous matter, which, however, is easily 
washed off. This coating tends to partially 
close the pores, and for best results in keep¬ 
ing should not be removed by washing. 

By coating the eggs artificially with a 
varnish or film of some kind the egg will 
be rendered impervious to air and water. 
One of the cheapest, simplest and best of 
these coatings is IPater-glass. This is pro¬ 
duced by dissolving the substance known 
as Sodium Silicat (or Silicat of Soda) in 
water, and applying the same, by dipping 
the egg into the solution and removing and 
allowing to dry. The Silicat of Soda which 
is thus left in a thin film over the surface 
of the egg penetrates and stops the pores 
and renders the egg-shell practically im¬ 
pervious both to air and water. This ma¬ 
terial possesses the property of becoming 
totally insoluble in water when it has once 
been dried so that even if the egg is after¬ 
wards subjected to contact with water the 
film is not removed. 

One drawback to this method is that eggs 
so treated break more easily on boiling. 
This breakage may be prevented by care¬ 
fully piercing the shell with a strong needle 
before being put into the water. 

Gelatine, vaseline, wax or gum are other 
substances used for coating or varnishing 
the egg, tho they are not as efficacious as 
the water-glass. 

Another proposed method is to immerse 
the eggs in boiling water for twenty sec¬ 
onds with the result that a very thin layer 
of the egg-white next to the shell becomes 



A 110-Volt Two-Lamp Egg Candling Cabinet 
with a Capacity of Six Eggs. It Can Be 
Easily Built by Anyone or Purchased as 
Desired. 


coagulated, thus forming an impervious 
coating inside the shell. 

Physical Examination of Eggs. Va¬ 
rious jihysical tests have been prescribed 
for ascertaining the approximate age of an 
egg. 

The Salt Solution Test consists of 



Battery Type of Egg Candling or Testing 
Cabinet Which Anyone Handy with Tools 
Can Easily Construct. The Lamp and Re¬ 
flector Can be Obtained at Any Supply Store, 


placing the egg in a 10% salt solution. 
If perfectly fresh, the egg will sink to the 
bottom. If it remains immersed in the 
liquid, it is to be considered at least three 
days old. If it rises to the surface and 
floats thereon, it is more than five days 
old. This test is a rough one, is quickly 
applied, and will distinguish the really 
fresh egg from one which is even a few 
days old, but is useful only for eggs that 
have been kept in air. Preserved eggs 
cannot be gaged by these means. It is 
possible also to apply the sinking and float¬ 
ing tests on a large scale. Salt water tanks 
of any size may be easily constructed into 
which hundreds of dozens of eggs may be 
placed at one time, thus effecting a speedy 
separation of sinkers and floaters, and at 
a minimum e.xpense. There are some in¬ 
stances where a fresh egg will not sink in 
these circumstances, but such cases are not 
numerous enough to be of any importance. 

Candling Test. The best method of ex¬ 
amining eggs for freshness is **candling,’* 
the process consisting in placing the egg 
between a bright light and the eye. If the 
egg is fresh it will show a uniform rose- 
colored tint, without dark spots. More¬ 
over, there is to be found in the larger end 
of a fresh egg, between the shell and the 
lining membrane, a small air cell, occupying 
onc-tzeentieth of the capacity of the egg, 
which is distinctly transparent. In an egg 
zvhich is not perfectly fresh this space, 
unless the egg is stored zvith the large end 
up, becomes filled ZL*ith egg substances and 
presents the same appearance as the rest of 
the cgg.^. If dark spots are found in the 
egg, it is certain that the egg is not per- 
fectly fresh, and its appearance zAll be 
more or less cloudy, being darker as the 
<^99^ 9 rozv older, becoming in c.vtreme cases 
opaque. At the same time the “air cham¬ 
bers” mentioned before grow larger as the 
age increases. The so-callcd ^’spots’’ are 
eggs which show on “candling” black 
patches due to fungi. 

The best of all tests, however, is to open 
an egg and examine its general appearance, 
its mobility, and its odor and taste. Eggs 
which have been stored some time show a 
tendency in the white and yolk to run to¬ 
gether, and when this phenomenon is ob¬ 
served it may he certain that the egg is not 
a fresh one, altho no perceptible odor of 
(Continued on t>QQc 154) 
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I X the previous installments of this 
series the properties of the radiations 
from radio-active substances have been 
discust. It is the author’s intention 
in this article to explain the radio¬ 
active transformations and to show that in 
reality these changes arc a transmutation of 
the elements. Experiments will be given 
showing the rise and decay of the active 
constituents. For a more detailed account 
the reader is referred to Sir Ernest 
Rutherford’s *‘Radio-active Substances and 
Their Radiations.” 

The disiniegration thcorj* was first pro¬ 
posed to account for the continuous pro¬ 
duction of thorium X from thorium com¬ 
pounds. This change from thorium to 
thorium X is in reality a breaking down of 
the thorium atom which has an atomic 
weight of 232, and the formation of the 
thorium X atom which has an atomic 
weight of 224. This is accomplished by the 
emission of two alpha particles. There 
arc, however, two intermediar\' products, 
namclv. mesothorium and radiolhorium. 
Radio'thorium is, however, chemically in¬ 
separable from thorium and^ mesothorium 
inseparable from thorium X, and are in 
reality isotopes. The word isotopes is used 
to designate two substances which have the 
same chemical properties, but different 
atomic weights. The rate of decay of an 
active substance may be calculated by using 
the formula given in the second article for 
the rct^irdation of alpha particles. In this 
case I r is the initial activity, I t is the activ¬ 
ity after time t, e is the base of the Napenan 
logarithms (2.7182), and X in the case of 
thorium X is .19 days. Using this equation 
the decay curve may be plotted. The two 
assumptions of the disintegration hypoth¬ 
esis as given by Rutherford are: (1) that 
there is a constant production of fresh 
radio-active matter by a radio-active sub¬ 
stance, and (2) that the activity of the 
matter so formed decreases according to 
an exponential law with the time from the 
moment of its formation. 

An experiment proving the disintegration 
hypothesis will now be given. About 5 
grams of thorium nitrat or some other 
thorium salt are dissolved in_ water. This 
solution should be left standing for about 
2 days for reasons which will be^ given 
later. The thorium nitrat solution is then 
diluted to about 200 c.c. The solution 
should be heated and ammonia added in 
excess. The thorium and some impurities 
are precipitated as a hj’droxid b}' the am¬ 
monia. The thorium X, however, remains 
in the solution with the mesothorium. ^ The 
solution is now filtered and the precipitat 
dried for future use. The filtrate should 



Graphic Curve Showing the Rapid Rise and 
Decay Periods of Thorium "X,’' In Days, as 
Weil as the Relative Activity. The Decay Is 
Measurable by Means of the Sensitive Elec¬ 
troscope Previously Described. 
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Top View—Simple Apparatus Used In the Experiment of Separating 
Thorium *'X” from Thorium Nitrate. This Ex^rlment Proves the 
Hypothesis of Radio-active Transformation or the Transmutation of the 
cr^tviAn^e I nxA/t^r Vi#>w—Watch Giasscs Uscd to Hold Thorium X. 


IVAN CRAWFORD 

PART IV (Conclusion) 

be boiled down to 
dr 3 mess to remove 
all traces of the 
ammonia salts. 

The residue con¬ 
tains the thorium 
X. The solution 
when concentrated 
should be trans¬ 
ferred to a watch- 
glass and dried 
upon it to facili¬ 
tate handling. In 
the accompanying 
illustrations the 
apparatus neces- 
s 2 Lty to perform 
these separations 
is clearly shown. 

The reason for 
letting the thorium 
nitrat solution 
stand several days 
before using had 
now better be ex¬ 
plained. Thorium 
compounds have 
been found to give 
off an active gas 
known as thorium 
emanation. T h i s 
emanation when it 
decay's forms an 
active deposit. In 
salts this deposit 
is alwa^'S present^ 
as the emanation is occluded in the solid, 
and allowed to change into the deposit. 
This deposit, however, decays in a short 
time. If the thorium solution w^ere used 
fresh, the thorium X would contain some 
of this active deposit, thus causing an 
initial rise in activity- instead of a gradual 
fall. When the solution is allowed to stand 
for several days the amount of active de¬ 
posit remaining is negligible. No more is 
formed, as the emanation escapes from the 
open vessel not being held by the solution. 

The watch glass or metal plate having 
the thorium X deposited upon it is now 
introduced into the radio-active electro¬ 
scope. The rate of discharge is then noted 
as outlined in the first article. The activ- 
it 3 ' should then be measured every 12 hours 
for about 12 days, and the results tabu¬ 
lated. These figures then are^the measure 
of the deca}’^ of the thorium X at different 
periods. These figures may be compared 
with those calculated by using the equation 
given in the second article. The results 
should now be plotted on a graph. 

The plotting of the decay curves of ac¬ 
tive substances is extremely simple, the 
ordinates represent the activities as deter¬ 
mined by means of the ionization current, 
and the abscissae represent the time in 
da>^s. In arranging the graph the lower 
abscissa should be divided into 12 divisions 
to represent the 12 days in this experiment. 
The ordinate to the left is divided into 10 
parts to represent the change in activitj'. 
The initial activity is denoted by 10 and 
the other activities arranged proportionally 
on the ordinate. The activity, then, for 
each half day is marked on the graph by a 
small circle or dot. A curve joining these 
circles represents the decay curve of tho¬ 
rium X. Irregularities at the bepnning 
ma}' be caused b}* the active deposits re¬ 
maining in the solution. 

The thorium nitrat or hydroxid as it is 
after the chemical reaction can be meas¬ 
ured in the same way as the thorium X. It 
will be found that the thorium hydroxid 
increases in activity' due to the production 


of thorium X. The curve denoting the 
rise in activity of the thorium salt is the 
exact complement of the curve of thorium 
X. Two such curA'es are shown in the ac¬ 
companying graph. They illustrate the 
theoretical decay and production of thorium 
X. This experiment shows conclusively 
that it is possible for one substance to 
change into another. If this transmutation 
could be controlled the goal for which 
alchemists sought would be realized. In 
this experiment the thorium gives rise to 
an active substance several thousand times 
as active, weight for weight, than the 
thorium from which it was separated. 

As the reader goes deeper into the study 
of radio-activity the question may some¬ 
times occur to him whether or not the 
property known as radio-activity is limited 
to a certain group of substances such as 
have been described here. ^ This question 
has occurred to several scientists and has 
been met with various answers. It is, how¬ 
ever, merely a subject for speculation, as 
it is impossible to secure anj’’ conclusive 
experimental evidence. The reason for 
this is apparent, as the rate at which they 
would give off rays is so small and their 
lives so long that they would have to be 
obser\'ed over millions of j'cars to detect 
any visible change. 

Radio-active compounds are being used 
more and more in modern ever>*-day life. 
\Vhat was at first merely a peculiar phe¬ 
nomena is now an important branch of 
science. Prominent scientific magazines and 
institutions are now regarding radio¬ 
activity as a separate and distinct science. 
Large laboratories have been established 
for the study of this phenomena. Thou¬ 
sands of dollars have been spent in the 
establishing and equipping of factories for 
the extraction of uranium and radium from 
the carnotite. It has found extensive use 
in large hospitals for the cure and treat¬ 
ment of cancers and skin diseases. This 
line of research should appeal to ever>^ ex¬ 
perimenter of the present day. It has given 
(Continued on page 151) 
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Appearance of Finished Medical Coll Set in Carrying Case as Built by the Writer. This Coil 
Is Adapted to AM Kinds of Testing Work, Besides the Treatment of Various Bodily Ills, Such 
as Rheumatism. The Primary, Secondary or Tertiary Current and Combinations of Them 
Are Controlled by a Double-Pole Switch. 


T he aim of tills article is to give the 
constructional details so that anyone 
interested in shocking or medical 
coils may Imild his own apparatus 
at a slight cost. The outfit will pro¬ 
duce equally as good results as any of the 
commercial apparatus, for all usual require¬ 
ments. Medical coils are widely used for 
the treatment of rheumatism and other 
bodily ills and pains, besides furnishing lots 
of amusement and fun for the young folks. 
Xoi only this, but such a coil as the one 
here described lends itself very well to 
many kinds of testing, and it also can be 
used ff>r telegraphing along railroad tracks 
for several miles, after the manner of the 
l^. S. Signal Corps Imzzer sets. W’c will 
lake up the construction of the individual 
parts of the apparatus in detail. 

Induction Coil. 

1 he induction coil used in the jircsmt ap¬ 
paratus need not he a*' carefully insulated 
and constructed as that intended for pro¬ 
ducing -parks with corresiionding high 
potentials, which constantly tend to break 
down the insulation between turns and he- 
tweeii layers of wire As the detail draw¬ 
ings show, the usual secondary c(ul is sup¬ 
plemented by a second fine wir< winding. 


known as the tertiary, which is wound ex- 
lcri<;r to the usual secondary winding. The 
])rimary winding and the annealed soft iron 
wire core is mounted rigidly in a stationary 
block, made of mah(»gany or other hard 
wo(jd. or else it may be cm out from a 
piece of black liber, bakelite or hard riib- 
iier, whicliever may be the iiandiest ma¬ 
terial for the huilder. 'Phis primary sup¬ 
porting l>lock has a hole drilled tliru it, 
having a diameter 

of 11/32 inch, in jfaiomcfer 

which the iron popertnsu/ 

wire core is to be 
emplace d. To 
make tlte core, you 
will re(iiiire the 
sfjftesi iron wire 
yon can procure. 
al)om Xfi. 22 to 24 
gage, measuring 
about 4 inches in 
length. The wires 
should be as 
straight as pos¬ 
sible. and they are 
mounii-d in the up¬ 
right block by 
placing as many of 


Prtrr leodi 
tn bhnd 


them thru the block as you can, gradually 
increasing the number in the hole by stick¬ 
ing some here and there around the out.sidc 
and in the center, until as many wires are 
in the bundle as you can pusli in thru the 
hole. The core may be finally tightened up 
by driving a few small ]>rads thru the front 
end and clipping these off with a pair of 
pliers. Afterward this core face against 
wliich the vibrator is to operate is tiled off 
smoolh, but left projecting from the block 
about % inch. 

The next .step is to insulate the long leg 
of the core projecting from the block, and 
this is done liy winding some thin linen or 
silk tape along the core, lapping the tape 
slightly. A daub of glue or a piece of 
thread w’ill hold the final convolution of 
tape. The block should previously liavc 
had two 1/16-inch holes drilled up from 
the l>ase with a hand drill or drill press, 
thru which the two primary leads may jiass 
w'ithoiit being seen. After passing thru 
one of the primary leads, so as to- leave 
about 6 inches projecting and then coiled 
out of the way, we may proceed to wind 
the first layer of the primary. This is 
w'oiind as evenly as possible, and, in all. 
four layers of the primary wire (Xo. 22 
S. C C. or enamel magnet wire) arc pm 
on, liringing out the final lead from the 
fourth layer thru the remaining hole in the 
upright. This coil may then lie immersed 
in molten paraffin w'ax, or it may he given 
a coat of thin orange shellac. To give a 
finished appearance, a layer of black paper 
may he glued around it. 

The secondary and tertiary coils are 
wound on the bobbin, as shown in Fig. 4. 
a wrapping of three layers of p.aper being 
placed between them. In winding the layers 
of these two coils, tlie length of the layer 
is made a little shorter than the bobbin, 
leaving a space of about inch at each 
end. and a layer of thin paper, preferably 
paraffined paper, is placed between every 
layer. The size of wire for these two coils 
is Xo. 36 B. .S. gage, S. C. C. or enameled 
insulation. In bringing out the leads from 
ihis fine wire, it is the best practise never 
to rely on a single strand of this small 
size, which may easily break and cause no 
end of troiil)le: therefore several strands of 
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Section Thru the Induction Coll, Provided with Primary, Secondary and 
Tertiary Windings. The Tertiary Coll Is Wound Outside the Secondary 
and Yields a Mild Current, Very Desirable In Electro-Medical Applica¬ 
tions. 
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the wire should he douhlcd up to form a 
sturdy Ilcxihic lead, which should he Kiveu 
one or two wraps around the form and 
lied with a piece of thread. Tlic tine wire 
fonninj^ the winding is then soldered to 
this heavier lead. A small windinc: jij^. 
coinprisiiiu two wooden uprishis mounted 
on a base together with a i)iece of lieav\ 
iron wire, hent so as to form a handle or 
crank, and a piece of round wood such a^ 
a piece of shade roller, will serve to sup¬ 
port the secondary bohhin while it is bciiij: 
wound. Proceed to wind on ten layers of 
the spccihcd wire for the secondary, in- 
''Ulatiii^ each layer from the other by a 
wrapping of parathned or other paper (but 
not newspaper) and when the ten layers 
have been wound on, the joint or common 
lead show n in Fig. 1 should then be put in 
place and the wire soldered to it. Alter 
winding three layers of paraflined paper 
around this coil we may proceed with the 
winding of the tertiary, or tliird coil, which 
comprises eight layers of wire, each layer 
separated l)y a wrapping of paper between. 
The third or outer lead, coining from the 
free end of the tertiary winding, coinjileies 
this unit, and the coil may be tinished with 
a few wrappings of slitT paper to protect 
it and give it a smooth cylindrical form. 
I he hnishiiig coat may be a wrapping of 
thin hard rublK-r. or simply some black 
paper, which may he later varnished or 
coated with some black shellac to corre¬ 
spond witli the bobbin ends, as the hiiilder 
may desire. 

The induction coil is clearl)' illustrated 
in section by the diagram in Fig. 4, and the 
method of carrying the three connections 
from the secondary and tertiary windings 
is simple and edicient. Instead of the older 
method of providing sliding shoes and 
metallic rails, the writer has found it much 
simpler and more reliable, with ikj chance 
of intermittent makes and breaks in the 
current applied to the patient, to secure the 
three leads coming from the coils to three 
8-32 machine screws threaded thru the 
fiber or bakelite base of the coil in the 
manner shown. The secondary unit, as will 
be percei\ ed. is permitted to slide back and 
forth b)’ virtue of the slot cut thru the 
wooden base of the cabinet as disclosed in 
Fig. 2. Three rubber-covered stranded 
leads such as lamp cord are firmly soldered 
to three lugs, clamped against the heads of 
these machine screws by nuts under the 
base, as shown. It is well to place a metal 
waslicr behind the nut. and the screws are 
then past thru the slot in the eahinet base 
and screwed into the bakelite base support¬ 
ing the coil. The secondary and tertiao' 


leads are preler- 
ahly M>Idere<l to 
three metal lugs 

Switch Details. 

There are sev¬ 
eral switches used 
on this medical 
c«jil outfit. (The 
cnnder.ser and 
switch are «jj)- 
tional, and are 
Used mostly for 
producing a very 
strong current for 
shocking pur¬ 
pose^.) Tlierc are 
also provided a 
three - point lever 
switch for the 
iliree po.sitions of 
“olT,” “one cell" 
and ‘two cells'* of 
dry battery, and a 
special bi~p(flar 
secondary switch. 

The <mly special 
part which needs 
cxjilanation in de¬ 
tail is the l>i-])olar 
secondary switch, 
and tluN is illiis- 
trate(l_ in detail in 
F"ig. 5. The lever 
of thi" switch mav 
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Details of Medical Coil: Handles, Sponge, 
Electrode and Bipolar Switch. 

be made from a piece of ^^xj/-incli bake¬ 
lite. hard rubber or fiber, preferably black in 
color. It is not necessary to give here the 



Diagram of Connections for Medical Coil Outfit Here Described. By Means of the Bipolar 
Current Controller any Modification of Primary. Secondary or Tertiary Current Is at Once 

Available. 


Top and Front Views of Medical Coll Set, Showing Disposition of Two 
Dry Cells. It Works Very Efficiently on One Cell, as Proved by Tests. 
The Secondary Unit Is Movable. 

fractional dimensions for the phospht»r 
bronze contact springs, as their size may he 
judged from the draw^Ilg^. and each con¬ 
structor will make thc^e a little different 
possibly. They should in any case be ap¬ 
proximately Yz inch in width and spaced 
3/16 inch apart, so as to give as high in¬ 
sulation as possible between them. One of 
these springs remains flat at the rear, and 
is soldered to a brass lug. so as to be con¬ 
nected with the central supporting posts 
of the switch lever in the manner apparent. 
The second spring bends downward at the 
rear, and makes contact with an insulated 
brass segment, shown at Fig. 2, and which 
forms the second pole of this switch. The 
necessity of this switch will be evident from 
the diagram of connections, Fig. 1. The 
springs on the secondar\- switch may be of 
jjhosphor bronze. German silver, or hard 
spring>’ brass, and can be quite light. 

The secondary current distributing switch 
gives six different forms of current, namely. 
primar>'—secondary—tertiary—primary* and 
secondary—secondary* and tertiary—^pri¬ 
mary, secondary’' and tertiar>'— and therefore 
requires twelve contact points, which are 
spaced 11/32 inch apart. 

Vibrator. 

The vibrator is best removed from some 
cheap medical coil, or else made up by re¬ 
moving the armature spring from a buzzer 
or bell, which already has a platinum or 
silver contact mounted in the end of the 
spring. The vibrator contact screw* and 
.spring are supported on two round brass 
uprights, threaded for machine screws at 
the base, these uprights being made of 
about H-bich diameter stock. The spring 
should be about Yx inch wide and fairly 
thill. It may be of steel, spring brass, 
phosphor bronze or German silver. The 
contact points, that on the spring and the 
point in the end of the vibrator adjusting 
screw, are preferably formed of small plati¬ 
num points, or they may be the new tung¬ 
sten points. Silver is freqiienth* used, 
altho it is not very commendable for the 
purpose. These contact points are gen¬ 
erally obtained from old bells or other 
electrical apparatus. The iron armature on 
the end of the vibrator spring, for use with 
thi'^ form of coil, should be about 5/16 inch 
in diameter and inch thick. It may be 
riveted or soldered to the vibrator spring. 
It should be mounted so that the armature 
normally is about 3/32 inch from the iron 
core. (Continued on ()age 150) 
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An 8- to 10-lnch Spark Oudln High Frequency Coll. It Can Be Excited 
by a One-quarter K. W. Step-up Radio Transformer or 6- to 8-Inch 

Spark Coil. 


The hiph frequency transformer here 
described is of the Oudiit type. All that 
is necessary' to use in coniunciion with it 
are a small wireless transformer or spark 


coil, a hi^h poten¬ 
tial condenser, and 
spark j^ap. The 
discharge obtained 
when the coil is 
excited by a 
K.W'. transformer 
will be from nine 
to twelve inches in 
length, while the 
spray discharges 
will reach out to 
still greater 
lengths. The re¬ 
sults obtained with 
this small coil will 
thoroly repay the 
builder for the few 
hours spent in the 
construction of 
this simple, yet in¬ 
tensely interesting 
piece of apparatus. 

The secondary 
of the transform¬ 
er is shown in Fig, 
1. The cardboard 
tube, upon which 
the wire is wound, 
might well be a 
round “Quaker 
Oats" box cut to 
length. It should 
be well shellacked 
inside and out, so 
as to keep out the 
moisture. Two 
wooden ends 
should be turned 
or sawed out, and 
for the sake of ap¬ 
pearance should be 
nicely stained and 
varnished. A dis¬ 
carded ball from a 
brass bed will be 
found to suit very well for a discharger. 
The wire for the secondary should be num¬ 
bers 28 to 30 B. & S. D.C.C. or S.S.C. wire. 
The winding must be done on a lathe or else 


on a simple winding rig, as it cannot be 
evenly wound by hand. The turns are sep¬ 
arated with a thread wound on with the 
ware. After the wire and thread are 
wound, the w’hole should be given tw'o or 
three liberal coats of shellac (or better, 
“arinalac"). The upper end of the wind¬ 
ing should be fastened to the brass dis¬ 
charge ball. This finishes the secondary 
coil. 

The primary is very easily constructed. 
It is made of onc-inch copper or brass 
ribbon. The inside turn is taped to a card¬ 
board ring, about 5 in. in diameter, and one 
inch high. This is shown in Fig. 2. The 
ribbon should be wound tightly, the turns 
separated by thin corrugated paper, such as 
used in packing boxes. The strip of paper 
should be about ^ inch wide, so as to allow 
sufficient surface of the ribbon exposed to 
make a variable contact with the helix 
clip. After nine or ten turns have been 
wound, the spiral should be tightened and 
taped on the outside. This makes a quite 
firm winding. The inside turn is connected 
to the lowest turn of the secondar}% see 
diagram Fig. 3. Also a wire is led from this 
connection to one binding post. The clip 
is connected to the other post by a piece of 
high tension cable. The primary rests on 
w’ood supports, which may be of any con¬ 
venient size. The base should be of ^ in. 
wood, and 11 inches square. The edges 
should be beveled. Porcelain knobs are 
glued under the corners by means of 
w'ooden dowels inserted into the base, as 
shown at Fig. 4. The complete hoop-up is 
shown at Fig. 3. Fig. 4 shows the trans¬ 
former assembled. In operation, the clip 
should be moved from turn to turn, until 
the best discharge is obtained. It might be 
w^ell to say that the current from the sec- 
ondai*}' is of such high frequency that it is 
entirely harmless wffien taken thru the body, 
providing the spark is allowed to jump to a 
piece of metal held in the hand, and not to 
the skin direct. 

Contributed by G. W. COOKE. 


Aim EHectro Inlsir]p 


{The idea here described and illustrated 
is the **geryn* of the marvelous electrically 
played **choralcello*'—the piano that gives 
absolutely pure music, ozeing to the fact that 
the strings arc set into vibration by electro¬ 
magnets, not by striking them nitli me- 
ehanieol hammers, as in the ordinary piano, 
ll'ith such electrically played instruments 
If is possible ta produce sustained'* notes 
of 7 vonderful purity. Tho.^e interested in 
this work will find that each string must be 
z-ihrated by its awn magnet coil, and each 
coil excited by an alternating or pulsating 
current haznng a periodicity corresponding 
to the natural frequency of the particular 
string played. A buzzer specially tuned for 

each string mav be experimented with. - 

Editorial note.] 

Any one possessing a harp or zither and 
a few' odds and ends to be found around 
any amateur work-shop, may make a most 
pleasing and interesting instrument. 

As shown in the accompanying drawing 
A, is an ordinary harp having steel strings. 
It is a wood or fiber strip on which the re¬ 
quired number of electro-magnets, C arc 
mounted: i. e.. as many magnets as there 
are strings on the harp. These are sus¬ 
pended so as to cover, hut not foi<r/i,the steel 
strings. Suitable electro-magnets are made 
from telephone receiver pole-pieces, which 
can be purchased from any supply house. 
A corresponding number of push buttons 
D, are arranged on a separate board E, 


serving as a key-board. The push buttons 
D, are lettered according to the strings 
they control. 

The connections are as shown, each mag¬ 
net being placed in series with its push¬ 
button. The other terminals of the magnets 
and buttons beingcon- 
nected, the main wires 
are led to a buzzer or 
other interrupting de¬ 
vice F,and batteries G. 

It is a good idea to 
construct a special 
keyboard, as the push¬ 
buttons cannot be 
played very fast. 

Pivoted or spring- 
supported strips ar¬ 
ranged side by side 
can easily be as¬ 
sembled on a l)ase- 
board, with suitable 
contact points 
mounted under each 
"key" strip. These 
contacts can he made 
from silver w'ire, 
platinum points off 
old bells or buzzers, 
tungsten points, or 
for that matter just 
plain brass points or 
springs. The smooth 
action of such a hand¬ 


made keyboard will really surprise you. 

The instrument can be used as an ordi¬ 
nary piano, pressing the buttons as if they 
were keys. 

Contributed by 

CARLETON F. MAYLOT (13 years old). 




Opfiono/ magnet supper/s 

Support/ng 


Strirygs 



Experimental Electro-Harp Operated by a Buzzer, Which Interrupts 
the Current Thru a Magnet Col! In Front of Each String. 
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Esperlsinieinitlsil MecihiSiEiics 

By SAMUEL D. COHEH 

LESSON NIL 


I N the last lesson we considered the 
theoo' of tw-ist drills, and having this 
in mind, we shall now discuss the prac¬ 
tical end of the twist drill. It is essen¬ 
tial to note that in grinding t\sdsl drills 
it is ver>' important to have the cutting edge 
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Using Grinding Gage to Test Edge of Twist 
Drill When Sharpening It. 


at the proper angle, otherwise the drill will 
not cut—or it may dig into the metal, thus 
spoiling the same or breaking the drill. The 
best angle at which the cutting edge should 
be ground is that of 59 degrees. A gage is 
usually provided for determining whether 
the cutting edge is ground to the required 
angle. Fig. 1 shows the gage being used 
for that purpose. This gage is a standard 
tool, and should be found in even* experi¬ 
menter's tool kit. 

To acquire knowledge on how to actually 
grind a drill by reading, is a very diffiplt 
matter for the beginner. This is a subject 
which he must learn by actual practise, thus 
gaining experience as to the manner in 
which the drill is held against the abrasive 
(grindstone or usually an emerj- wheel), 
also how to determine whether the drill is 
ground properly so that it can perform its 
necessary' function. 

It is advisable for the beginner to obtain 
a drill grinder, which can be purchased for 
a nominal sum. There are two kinds of 
drill grinders—first, that wherein the drill 
is controlled by hand, and the grinding of 
the two cutting edges is performed sepa¬ 
rately; the second t^pe, wherein the drill 
is clamped and the grinding is performed 
automatically. The latter is used exten¬ 
sively in large factories, where consider¬ 
able quantities of twist drills have to be 
ground. 

The point in favor of the grinding ma¬ 
chine is its independence with regard to 
the ability of the workman ; also the grind¬ 
ing is accomplished much faster. Fig. 2 
illustrates a hand-controlled, foot-operated 
grinding machine. 

In using twist drills, it is of extreme im¬ 
portance to have the cutting edges prop¬ 
erly ground. To illustrate this, the results 
obtained from careless and inexperienced 



rig. 5 


One Result of Improper or Careless Grinding 
of a Twist Drill. The Hole Drilled with Such 
a Twist Drill Tends to be Ragged, Elliptical, 
and in Fact Most Any Shape But Round, 


use of the free-hand twist drill arc clearly 
depicted in Figs. 3, 4 and 5. The subject 
is of extreme importance, and the novice is 
strongly advised to procure a machine that 
will grind his drill to the proper cutting 
edge angle, thereby saving some important 
work that he may be engaged on, vhich 
might have been destroyed by the poor, 
hand-ground drill. 

If the sharpening is done by a free hand 
drill, it is advisable to observe the cutting 
of the metal by the twist drill: first, ^e 
chips made by the cutting; second, the size 
of the hole. If the cutting lips arc shaped 
to a proper clearance, the chips will curl as 
they start from the cutting edge, but, if the 
cutting lips lack a proper clearance, the re¬ 
sulting chips have the appearance of being 
ground off, rather than freely cut. If the 
cutting lips are of uneven length, the hole 
will be enlarged over the diameter of the 
drill. 

The next important factor with refer¬ 
ence to drills, is their feeding speed. In 
order to obtain best results with drills and 
drilling machines, the drill should advance 



A Hand * controlled, Foot - operated 
Twist Drill Grinding Machine. The 
Drill Is Revolubly Held In a Jig At the 
Correct Angle Against the Emery 
Wheel. 


into the work a definitely regulated amount 
each revolution. The distance which the 
drill advances per revolution is termed the 
feed, and must be adjusted to suit the con¬ 
ditions under which the work is being per¬ 
formed. See table at end of article. 

These figures are recommended for aver¬ 
age conditions. At times they are greatly 
exceeded, and at others must be greatly 
reduced. Feeding the drill free hand, if 
skillfully done, may ans\ver in certain cases, 
but is less effective than power feeds, with 
the exception of small wire drills. 


The drill speed is another important fac¬ 
tor when considering the successful opera¬ 
tion of twist drills. This appertains to the 
surface or peripheral speed of the drill in 
feet per minute, and is rated at the outer 
diameter. Under average conditions, the 



In Grinding or Sharpening Twist Drills by 
Hand, Care Should Be Exercised to Keep the 
Drill Axis At An Angle of 60 Degrees with 
the Grinding Plane. 

peripheral speed recommended for carbon 
steel drills is thirty to forty feet, and for 
high-speed drills, seventy to one hundred 
feet. Working conditions may at times 
cause a change in these figures. When the 
extreme outer corners of the cutting edges 
wear rapidly, it is evidence of too high a 
surface speed. 

In order to grind a drill by hand, it is 
necessary that the axis of the drill be with¬ 
in 60 degrees of the grinding plane. This 
can be more clearly understood by refer¬ 
ring to Fig. 6, where G is the grinding plane 
or grindstone, and a-b is the axis of the 
drill, D, to be ground. The cutting side of 
the drill should be kept at the required 
angle, 4) = 60 degrees, with the grindstone 
surface. If now a revolving movement is 
made around the axis of its length toward 
the drill, a straight circular cone will be 
ground by the grinding wheel at the top, the 
axis of which coincides with D. If the 
drill is so ground that the following will be 
true, the drill wdll then perform its proper 
function, namely; that all the cutting lips 
have the same inclination to the axis of the 
drill; secondly, that the cutting lips be of 
exactly equal length; thirdly, a proper lip 
clearance of the surface back of the cutting 
edge; fourth, a proper angle of lip clear- 
ance. 

In order to maintain high cutting speeds, 
it is necessary to use a lubricant. Those 
recommended below' have stood the test of 
service. 

For hard and refractor\' steel: Turpen¬ 
tine, kerosene or soda water. 

Soft steel and WTOUght iron drilling: 
Lard oil or soda water.^ 

Brass cutting: Paraffin oil. 

For aluminum: Turpentine, kerosene or 
soda water. 

Cast-iron w^ork: Usually worked dry. 

(Continued on page 163) 



Another Result of Unequal Grinding of a 
Twist Drill—and a Very Common Fault Too. 
The Lips Are of Unequal Lengths. 
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TELEPHONE TRANSMITTER SEN* 
SITIVE AS A DICTAPHONE 
.\ very -iiiiplc. hut wonder I ii IK sensitive 
telephone transiniuer for experimental pur- 
po'-c^ can easily he made. As sliown in the 



Here. A BCD = Piece of Soft Wood 5 x 3 x 1/4 
Inches Resting on Wooden Base. abed — 
Wooden “Mouthpiece** Hanging on Back of 
Larger Piece and Carrying a Short Carbon 
Rod, ef. HK and LM =: Carbon Rods At¬ 
tached to the Larger Piece of Wood. Wires 
Lead from HK and LM Thru the Posts p and 
q and Two Dry Cells at R to the Standard 75 
Ohm Telephone Receiver. 

dia^Tam Fie. 1. it consists of a small jiiece 
of thin hoard mounted on a wooden base 
and haviiiR two vertical carbons about 3/16 
of an inch in diameter, attached by claw 
lacks to the hack. Hanging over tlicm is a 
>mall, thin piece of light, soft wood carrying’ 
a transverse carhon, which lightly touches 
the vertical ones. This constitutes the 
“mouthpiece.'* To the vertical carbou'^ 
wires are attached which run through the 
l>oard and connect with two dry cells and a 
telephone receiver. The transver^e carhon 
renting against the vertical carl)ons makes a 
had Contact in the circuit, and the sound 
viliraiioiiN striking upon the mouthpiece 
produce an alternate increa>e and decrease 
in pre?.>ure. whicli varies tlie electrical re- 
'•istance and current in the circuit. 

To secure greater sensitiveness a small 
induction coil may he mouiued on the front, 
as 'hown in the second diagram. Fig. 1. A 
lew turns of Xt>, 11 copper wire are used 
on the primarx, aiul a large number of turn" 
of \o. 36 wire on the ''Ccondarx. W ith the 
induction coil inserted the human voice in 
ordiiiarx conversation, six feet from the 
transmitter, is easily heard thru the re¬ 
ceiver. uliich niav l»e placed at anv <li'tance. 

Conirilmted hy FLOYD L. D.VRKOW'. 



winding. 


CONTROLLING DISTANT LIGHT 
WITH A MAGNET. 

It is often convenient to have a light at 
the head of the stairs so connected that it 
may he turned on at the bottom as yon go 
iij), and turned off when you reach the top. 
or vice versa. But it is not always practi- 
eahle or desirable to liave the old wiring 
taken out and new installed, foi this inir- 
pose. The same results can be obtained liy 
tbe Use tif tlio scheme herein shown. 

.\ common pull chain socket is used with 
a thread attached to the end of llie chain 
and tt) the lop of tlie '^olenoid core, oi' the 
chain may be fastened direct to the core for 
that matter. The rest of the drawing re¬ 
quires no e.xplanation. 

One pusli can be at the top of llic 'Stairs 
and at the bottom, and as many others 
at different places as the experimenter de¬ 
sires. One push of the button turns the 
light on and. another turns it off. 
Contributed l>y 

SCOTT FX'CEXE VAXCE. 



■PuH cf}a/nsocf(et 


Simple Method 
for Controlling 
Light at a Dis¬ 
tance by Means 
of Magnetic 
Soleniod and a 
Push Button. 
The Solenoid Can 
be Operated by 
Batteries or 110 
Volt Direct Cur¬ 
rent, in Series 
with a Lamp. It 
Is Best to Wind 
the Solenoid for 
the 110 Volt 
Current. 



Push bufhn 


MAGNETIZED SCREW-DRIVER A 
HANDY DEVICE. 

! magnetized a screw-driver by holding 
it clo>^e to a dynamo for a few minutes, 
nearb two \ ear 5 > ago, and it is still my lno^t 
valued helper wlien it is necessary tor me 
to do repair work on my car It is a great 
hclj) when working ar<mnd the car io have 
this magnetized '^crew-driver to pick iq) 
screws and small pieces of the machinery 
which drop down inside, out of ruy reach. 

In setting >crews it is inxaluahle; simply 
pick up the screw hy touching the heail 
with the niagneii/ed screw-driver, ami it 
may be iiistaiulv bct in place vvitli only «)ne 
band. It does away entirely with the an¬ 
noyance of tile screw slipping aw*av and 
getting lost, as it so often {h)es. I always 
carry it in the tool box. and find the other 
fellow appreciates it when 1 find him hav¬ 
ing car-lronhies on some lonely hit of road. 

<'oMlribMted bv F.THF.L W KBB 


A QUICKLY CONSTRUCTED 
“PHONE CONNECTOR.’* 

An etTicient and bandy “Phone Con¬ 
nector’* can be made in a few minutes, 
as follows: 

Obtain a spring cloibes-pin; bore a hole 



A Handy, Simple and Efficient ’Phone Con- 
necting Clip. The Clip Is Clamped, on a 
Strip of Fiber. Lined on Either Side with 
Brass Strips as Shown. 

thru bead where line usuallv goes, put a 
battery binding post thru eacji hole, so 
that tile nut will be oti tlie outside. Then 
bore two other holes one inch fn>m the 
opjiosite end and put two more posts in. 
Connect tlie two posts on each side A to .A 
and B to B as indicated. 

Xe.xt obtain a piece of wood 2" x x 
the width of the clothes-pin: attach two 
strips of copper - 54 " x 1/16" x to each 
side. Mount two binding ])osts on the op¬ 
posite side as D and E, then .solder wire 
(or connect in some way) the binding 
posts E to plate E* and D to D\ Con¬ 
nect D and E with the iiistrunients and A 
and B with the 'phones, and pressing X 
and V together, jilace on statitniarv ctJit- 
tact blocks so as to make connection in the 
manner apiiareiit. 

Gmtributed by JOHX \V. HOPKIXS. 


A TIE-CLASP TELEGRAPH KEY. 

The telegraph key here shown costs one- 
tenth as mucli as one purchased in anv 
store, and is smaller, neater, and just as 
efficient. It consists of a tie-clasp having a 
sirij) of brass, with a hard riiliber knoI» 
siddered or riveted to it. Tlie whole is 
then mounted on a base 3'/j .x 1 inches, with 
binding posis taken fnim old batteries. 
The ilUisiratioti herewith e.xplains fully. 
Contributed by HARRY E. FUCHS. 



S IIIIIIIHIIItllll S 


A Masterpiecel Cheap Telegraph Signaling 
Key Made from Tie Clasp Mounted on 
Wooden Base. A Brass Screw Serves as 
the Contact Under the Key Lever. 
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Up IDry GeMs 

©y FredlericR VoBii Liclhifteiftow 


N E^XRLY every experimenter who 
employs Dry Cells or other bat¬ 
teries as the main souree of bis 
eurrent supply, keeps these cells, 
generally speaking, all neatly con> 
nected up—often in a dnstproof container 



A Neat and Effective Battery^Control Switch- 
Board for Connecting Into Circuit Any Num¬ 
ber of Cells, from One to Six, on Parallel. 


at that—always ready for the biggest job 
in his laboratory, for instance his “Spark- 
CoiT' or “Tesla Set.” 

Whenever lesser pieces of apparata, such 
as a small motor, an electro-magnet, a buz¬ 
zer, etc., etc., are to be worked, requiring 
only one or two dry cells, as the case may 
be, then these cells have to be separated 
from the rest of the “family”, only to be 
put back and connected up again when the 
experiment is finished. 

This constant disconnecting and connect¬ 
ing is nothing less than a genuine nuisance 
and does not tend to improve the condition 
of the connecting links, whatever they are. 

There appear now and then in the tech¬ 
nical periodicals schemes, embodying some 
form of a rotar>* multi-point switch which 
are intended to remedy this trouble. To a 
large e.xtent they are successful in this, but 
ever^'one of those, which have come under 


my observation, was suffering from two 
other faults, which are nearly as bad as the 
one above cited : First, the cells were con¬ 
nected up in such a manner that, wdih only 
one cell switched-in, this cell was already 
using energy from the next following one; 
and this in repetition thru tlie whole row. 
Second, as a consequence of the first fault 
it is impossible to properly test each cell 
individually without going thru the dis¬ 
connecting stunt again. 

The scheme treated in this article has 
none of these drawbacks and is the cheapest 
and simplest one could think of; nothing, 
so to speak, has to be constructed and the 
few necessary finished parts arc obtainable 
anyw'hcre at a ver>’ slight expense. 

As will be seen from the illustrations, 
this idea of connecting cells lends itself 
ver>' well to both battery-box and switch¬ 
board, whichever one prefers. The cells 
are arranged as if intended to be connected 
up in “paraller’, which is clearly shown 
in Fig. 1. Six cells require five (small 
sizes) D.P.S.T.-Switches, (of \yhich switch 
No. 1 serves tw'o dry cells) w'ith an addi- 



Connectlng up Any Desired Number of Cells 
on Parallel. 


tional circuit switch on the one side of the 
container. There arc two binding posts 
brought out on the same sidc-;-onc directly 
connected, the other ia the circuit switch, 
as is self-evident—for the connection of 
apparatus. 



In this Design of Battery Switchboard the 
Leads from the Cells Are Brought Into the 
Switches from the back of the Panel. 


The diagrams in Figs. 2 and 3 suggest two 
different w^ays of connecting the switches, 
etc., upon boards, wdth the battery wires 
running in from the back (not shown in 
sketches) and connected to their proper 
places, which are marked by figures, each 
representing one cell. 

No doubt, there are several w'ays of 
eliminating those many switches \yithout 
disturbing the above arrangement in the 
least, such as by using taps, switch-points, 
contact bushings in conjunction with slid¬ 
ing blades or rods, respectively, and other 
necessary parts, but these have in most 
cases, to be ordered, if obtainable at all, or 
made to order in some shop, which involves 
loss of time and often a respectable amount 
of money. 

The scheme, as it is illustrated and de¬ 
scribed here, w'ill, after all, be found to be 
the quickest, simplest and least expensive 
w^ay of "getting there.” 


Do Co Dyimsiinm© from 


Here is a dynamo-motor that any experi¬ 
menter can make at practically no cost ex¬ 
cept a little patience and w'ork. .\11 the 
material can be purchased for a small 
sum. The material required are a tele¬ 
phone magneto and two telephone 
transformer coils, or about Yx lb. No. 

22 magnet wire. Also some pieces of 
brass, a brass tube, and some fiber and 
mica. Now', with all the material at 
hand, remove the two gear w'heels on 
the magneto and take off the contact 
parts on the other end. The magneto 
now' appears as in Fig. 1. Then take 
one end plate M off and drill a f^-inch 
hole each side of the bearing at cc, 
midw'ay between the bearing and edge 
of plate. Next cut two pieces of brass 
or copper of shape shown at N, Fig. 2. 
They measure about inch. Drill a 
H“inch hole at c in each and solder a 
piece of spring brass A to the other 
end at X. Then bend into a right angle 
at B. These are the brushes, and they 
fasten to M thru cc with two batterj^ 
binding posts, which are carefully in¬ 
sulated from the plate M. 

Remove the armature of the mag¬ 
neto and cut aw^ay the fine wire wound 
thereon. Next take off abou: ten of 
the segments or laminations H, to 
make room for the commutator. The 
commutator C is made from a piece of 
brass tubing ^ inch long, which is 
slight^ larger than the shaft. Now' cut 
the tube in two halves lengthwise, be¬ 
ing careful not to bend it. Take a 


piece of mica and w'rap it around the shaft 
at L until it just fits the brass segments K. 


Shellac the mica to the shaft, and then 
shellac the segments over the mica, taking 
care to leave a slot S betw'een the seg¬ 
ments on both sides. Two short pieces 
of fiber tubing (rings) F, F, are then 
slipped tightly over C. A tight fit is 
necessary*. These rings hold the brass 
pieces C securely. A word of caution 
here: Place the slot S just past center 
as shown. Then tie securely and put 
aw'ay to diy'. When dry wind the ar¬ 
mature as tightly as possible with the 
magnet wire in the manqer indicated 
by arrows. Wind an equal number of 
turns on each side of the shaft and 
solder the ends to the segments of the 
commutator at xx. The diagram 
shows plainly these operations. When 
completed, give the w indings two coats 
of shellac and let dry. After it is 
thoroly dry, place a fiber w'asher on 
each end of the shaft and assemble as 
originally found. Place a small pulley 
on the end of the shaft that protrudes 
and all is complete. If directions have 
been closely follow'ed a nice little ma¬ 
chine will result, ft icill run either as 
a dynamo or motor. As a dynamo I 
was able to light 4 to 5 small tungsten 
lamps. On 4 to 6 volts it develops re¬ 
markable power. Wiien running as a 
motor it w'orks better w ith one of the 
magnets removed, as this lessens the 
Telephone Magneto Can Be Made Over, with strength of field so that the armature 
Changes, into a First-Rate “Direct-Current' Dy- . i more freelv 
Fine for Auto or Boat Lighting and Experimental re\oi\es more ireei>. 

Work. Contributed bv W. E. LEACH. 



Fig 1 
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HOW TO CUT LARGE BOTTLES. 

I herewith submit a novel way to cut 
large glass bottles so as to make jars. Pro¬ 
cure a large bottle. If the top is not level 
or tapers it can be cut by the following 
means: Pour water into bottle within 1 
inch of line where you want to cut. Then 
slowly pour linseed oil in up to the level 
of proposed cut. Then a red-hot iron 



plunged vertically into the oil will cause 
the glass to crack at the level of the liquid 
and leave an open top jar. 

Contributed by GERRAL EHIXGER. 


USEFUL LABORATORY INFOR¬ 
MATION. 

Rain w'ater may be used a? distilled water, 
provided it is clean. 

Baking soda is sodium bicarbonate. 

Vinegar contains dilute acetic acid. 

Common table salt is sodium chlorid. 

Rust from a nail or other iron is ferric 
oxid. 

Tea contains tannic acid. 

Blackboard chalk is calcium carbonat. 

Epsom salts is magnesium sulfate. 

Sugar of lead is lead acetat. 

Aqua fortis is nitric acid. 

Aqua-regia is a mixture of nitric and 
hydrochloric acids. 

Sal ammoniac is ammonium chlorid. 

Sal soda is sodium carbonat, 

‘’Hypo” is sodium thiosulfate. 

Denatured alcohol is principally a mixt¬ 
ure of wood and grain alcohol. 

A porcelain mortar nr pestal makes an 
excellent whet-stone. 

Aqua ammonia is ammonium hydroxid. 

”Lye” or caustic soda is sodium hy¬ 
droxid. 

Quicklime is calcium oxid; slacked lime 
is calcium hydroxid. 

German silver contains no silver. 

Freshly prepared ferric hydroxid is an 
antidote for arsenic poisoning. 

The glue on postage stamps is dextrin. 

Quartz is silicon dioxid. 

The ruby, saffirc and others gems are 
composed mainly of aluminum oxid. 

Borax is sodium borat. 

Salt-petre is potassium nitrat. 

O^pperas is ferrous (iron) sulfate. 

Blue-stone is copper sulfate. 


Hydrochloric acid and ammonium hy¬ 
droxid are solutions of a gas in water. 

O.xygen is made by heating potassium 
chlorat with manganese dioxid. 

Carbon dioxid is prepared by treating 
marble chips with strong acid. 

Hydrogen is prepared by treating zinc 
with strong acid. 

Chlorin is easily prepared by heating a 
mixture of hydrochloric acid and man¬ 
ganese dioxid. 

Sulfur dioxid is made by burning sulfur 
in air. 

Nitrogen may be prepared by heating 
ammonium uitril. 

Pure silver may be prepared by treating 
silver nitrat with copper. 

The silver is deposited as a gray powder, 
and may be collected b} fusing into a solid. 

Contributed by 

• ARTHUR SILVERBERG. 


SIMPLE CIRCUIT INTERRUPTER, 

Small nails are driven in a board one- 
half an inch apart and connected together 
by wire. A crank pivoted in the center 
has a spring brass strip soldered to it. On 
turning the crank fast or slow, the circuit 
is interrupted. 



Simplest Circuit Interrupter Formed of a 
Ring of Nalls, Against Which a Brass Spring 
Mounted on a Crank Is Turned. 



An Electric Bread Raiser—Simply Place a 
32 C. P. Incandescent Lamp Under the Pan 
of Bread and Watch the Results. 


ELECTRIC BREAD RAISER :--A box 
of suital)Ie size is fitted with an air tight 
cover and a 32 candle-power carbon lamp 
screwed in the bottom of the box. The 
shelf that the bread rests on is made of 
slats, spaced about two inches apart. This 
is done to allow the heat to radiate freely 
in the box, when the bread is placed in it. 
The method has worked out well. 

Contributed by RICHARD ANDRESS. 


EXPLOSIVE GAS APPARATUS. 

Having occasion to make hydrogen gas 
to explode in a gas cannon, 1 thought of the 
following idea: 1 secured an old show¬ 
case bulb and broke the tip off. After re¬ 
moving the filament (B), 1 fused a piece 
of glass tubing on the bulb, as shown at 
(A). Then 1 filled the bulb half full of a 



Explosive Gas Experimental Apparatus Con¬ 
structed of Show-case Lamp with Tube 
Fused on Tip End. 


sulfuric acid solution, screwed it in a 
socket, and clamped the whole on the stand, 
as in Fig. 2. By running a piece of rubber 
tubing from the tube to the cannon. I was 
able to get a good explosion. Care must 
be taken not to disturb the platinum ter¬ 
minals. 

Contributed bv 

N. KENNETH MEHAFFIE. 


SILVER PLATING WITHOUT A 
BATTERY. 

Dissolve about an ounce of silver in two 
ounces of nitric acid. After the silver is 
all dissolved throw into it a pint of water 
and four ounces of common salt. The salt 
will precipitate a powder which is pure 
silver. Filter off the water, or if there is 
no filter paper handy, pour off the water 
and repeat until all the effects of the salt 
have disappeared. To this white powder 
add two ounces of cyanide of potassium* 
and three ounces of hyposulphate of soda. 
Now add to all this two quarts of pure 
rain water and the silver mixture is com¬ 
plete. 

The plating is done in the following man¬ 
ner. Hang the article to be plated in the 
solution at the end of a strip of lead or if 
more convenient, immerse the article in the 
solution and boil it for ten or twenty min¬ 
utes, according to the thickness of the sil¬ 
vering desired. To obtain best results the 
articles to be plated must be free from 
grease and oil or dirt. 

* This chemical is a deadly poison and must 
be handled with the most care. 

Contributed by i3aVID GOOD^IAN. 


IMITATION GOLD. 

Take 16 parts of platina, 7 parts copper, 
I part zinc, put in covered crucible, with 
powdered charcoal and melt together till 
the whole forms one mass and all arc 
thoroly incorporated. Or take 4 oz. platina, 
3 oz. silver and 1 oz. copper. 

Contributed bv 

NORMAN LIVINGSTON. 
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IRadlio Restored. 


W IXNIKG one war seems like a 
great accomplishment, hut win¬ 
ning two wars, one after the 
other, is a historic occurrence for 
which wc have few counterparts. 
When on Nov. 11 the glad news came 
that the great war had been won, the world 
once more breathed freely, and so did the 
American Radio Amateur, who had done 
his "bit” in bringing the war to a successful 
termination. But hardly was the armistice 
signed than the spectre of a new war—to 
the amateur—crept up over the horizon 
threatening to take away from him the 
freedom for which we had fought. 

A nation may be opprest by a relentless 
foe if conquered, or it may be opprest in a 
similar manner by unjust laws which cur¬ 
tail the freedom of its people. Indeed, 
when it was proposed last winter to take 
away from the American Radio Amateur 
the freedom of the ether, which would 
have deprived the liberties of over 300,000 
young men in this country, war w’as de¬ 
clared once more. This war was to the 
knife; it was as short as it was decisive. 
But Right as usual won over !Might, and 
the American Radio Amateur won his war, 
as the Allies won theirs. 

And, as the Allies will win the fruits of 
their victory • in the months to come, so 
will the amateurs reap the fruit of their 
victory. Indeed, the reaping has already 
begun. On April 15th the ban on Radio, 
at least for receiving, was officially taken 
off, and a mighty shout w’ent up when 
Radio Amateurs were again permitted to 
use the ether to their hearts’ content. Altho 
the ban for sending has not been removed 
at this time of writing, the chances are that 
before the next issue is in your hands the 
freedom of the ether will be once more 
restored completely. 

As soon as the new'spapers published the 
w'elcome tidings on April 15th that the ban 
on receiving w^as off, hundreds of thou¬ 
sands of amateurs began dusting off their 
sets and aerials blossomed forth over night 
by the thousands to resume their former 
activities once more. 

And w'onders upon wonders! When we 
put our sets away two years ago we were 
accustomed to hear nothing but the crisp 
dots and dashes in flute-like, staccato 
sounds coming from the high power sta¬ 
tions which we all had learned to love. 
But the war has changed eveiynhing—even 
radio, for now^ the radio telephone has 
come into its own. 

Where formerly there w^as nothing but 
the tah-de-dah in our phones, the ether is 
now filled with the human voice flung far 
and broad over the land—nay, over the 
oceans—and as the months roll by the dots 
and dashes will grow less and less, and 
the human voice will come in over our 
aerials more and more, w^hich is as it 
should be. 

The writer has always contended that 
wireless telephony w'as the logical outcome 
of radio, and in years to come only the 
commercial high pow'er stations w’ill oper¬ 
ate their dots and dashes wdth their high 
speed machines where the voice w'onld not 
be as reliable. But the future of Radio 
Amateurism in this country is centered 


By H. GEBHSBACM 

Upon tho radio telephone. While no doubt 
many of us will still cling to the dots and 
dashes, the radio telephone will probably 
soon be used in overwhelming numbers. 

What a w’onderful world it will be in 
one or two years hence! You will step 
out into the star-lit night and myriads of 
voices—noiselessly and invisibly—will fill 
the air all over the continent, flung thru 
the ether. You wdll hear nothing and you 
will see nothing. When you sit on the sea¬ 
shore gazing fascinated at the beauty of 



NAVY DEPARTMENT 
Naval Communication Service 
Office of the Director. 


= Washington, April 14, 1919. ^ 

S Editor Electrical Experimenter J 

B Sir: g 

g The Acting Secretary of the g 
g Navy authorizes the announcement ^ 
g that effective April 15, 1919, aU re- g 
^ strictions are removed on the use g 
g of radio receiving stations other than g 
^ those used for the reception of com- ^ 
S mercial radio traffic. This applies g 
g to amateur stations, technical and g 
= experimental stations at schools g 
g and colleges, receiving stations ^ 
= maintained by jewelers or others de- ^ 
g sirous of receiving time signals, re- g 
g ceiving stations maintained by man- g 
g ufacturers of radio apparatus, etc. g 
g The restrictions on transmitting ^ 
S stations of all types are still in ef- g 
g feet, as are the restrictions on sta- g 
g tions operated regularly for the re- g 
g ception of commercial radio traffic, g 
g Both of the above classes of stations g 
= will be permitted to resume opera- ^ 
g tion as soon as the President pro- g 
g claims that a state of peace exists, g 
g Attention is invited to the fact g 
g that all licenses for transmitting sta- g 
g tions have expired, and that it will g 
= be necessary, when peace is de- g 
g dared, for the owners of these sta- g 
= tions to apply to the Depau^ment of g 
g Commerce for new licenses. g 

g Very respectfully, g 

g (Signed) E. B. Woodworth, g 

g Commander, U. S. Navy, Assist- g 
g ant Director Naval Communications. ^ 

■lillllillllM^ 

The Above Is the Text of the Official Notifi¬ 
cation Restoring the Freedom of the Ether 
Once More. The Ban on Sending Is as Yet 
not Lifted. When Peace Is Declared, While 
Technically the Ban for Sending Will be Off, 
It Should be Remembered That All Sending 
Licenses Have Been Cancelled During the 
War and New Licenses Must Be Secured 
from the Department of Commerce. Address 
the Office of the Radio Inspector at the Cus¬ 
tom House of Your District for Further 
Particulars. 

the tides, as they follow the moon, all the 
while the invisible and soundless voices 
will be all around you—nay, even pass thru 
your vert* body. But when you step in the 
iiumble little amateur radio station and 
clasp a pair of receivers onto your ears, the 
ether wdll be unlocked and all of^ these 
myriads of voices will be made audible to 


your eais. A perfect Babel of voices will 
greet you, but by means of your tuning de¬ 
vices you will be able to pick out the very 
voice you wdsh to listen to, tuning out all 
the others. 

It is a glorious thought that wc are for¬ 
tunate enough to live in an age where such 
things are possible, and w^e must prove 
worthy of our new-gained liberty, now 
certain. 

And the writer regrets to say that be¬ 
fore the w’ar we did not realize how for¬ 
tunate we were, and we did not show' by 
our actions that w’e appreciated the free¬ 
dom of the ether. 

There was constant bickering and quar¬ 
reling on the side of the amateur, among 
themselves as well as with commercial and 
government stations. Profane talk took 
place not infrequently thru the ether, and 
many of us annoyed the commercial as 
w'ell as the government operators by “hog¬ 
ging” the ether. Hence, it was not surpris¬ 
ing that the government tried to pass laws 
to curb the amateurs and curtail their 
liberties. 

If Radio Amateurism is to prevail in 
the new era, the amateurs must stop their 
former nonsense and must settle down 
strictly to business. They can and should 
receive all they want to their hearts’ con¬ 
tent. They can and wdll listen very shortly 
to President Wilson’s voice when he speaks 
to us from the “George Washington,” 
where everybody is free to listen in. Ama¬ 
teurs can listen in to their hearts’ delight, 
whether it be to wireless»telephone or wire¬ 
less telegraph. But when it comes to send¬ 
ing, we must mend our w'ays. If we do 
not, law's will be past sooner or later to 
curtail our entire liberties, and here the 
writer desires to make an important sug¬ 
gestion. 

There are now a good many Radio Clubs 
and Associations all over the country'. We 
cannot have too many. The suggestion is 
that every club and every association should 
appoint one or a number of expert ama¬ 
teurs to listen in nightly to messages that 
are violating the common rules, either by 
profane language, by “hogging” the ether, 
by Q. R. M. or by wilful interference. The 
offender should be sought out and promptly 
warned, and should he repeat his offense a 
second time, he should be promptly re¬ 
ported to the Radio Inspector of the dis¬ 
trict, and the various publications cater¬ 
ing to the amateurs should be notified. A 
sworn statement relating the offense should 
be submitted to the publications, who wdll 
pledge themselves to publish the name of 
the offender. 

The Electrical Experihenter, for one, 
w'ill be glad to publish such names regu¬ 
larly, and it is believed that such measures 
w’ill do more than anything else to increase 
the prestige of radio amateurism in the 
United States, and take it out of the 
ty.hool-boy class. There is little doubt that 
if we follow .'such procedures Radio Ama¬ 
teurism in the United States will become 
one of the great institutions of this coun- 
tr>'. W’e must show the world that we 
amateurs are serious-minded and do not 
use one of the greatest inventions for a 
{Continued on page 174) 
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Tlhe IR©tlsitla©in\ 

By BIIMOE^A TESIUA 

In this article Dr. Tesla f>rovcs conclush cly by theory and exf^eritnent that all the hiiictic energy of a rotating mass is purely^ iransla^ 
tional and that the moon contains absolutely no rotational energy, in other zeords, does not rotate on its axis .— Editor. 


I X revising my article on “The Moon's 
Rotation", which appeared in the April 
issue of the Elixtrical Experimentfji, 
1 appended a few remarks to the orig¬ 
inal text in further Support and cluci- 
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Flg. 1. In Determining the Kinetic Energy 
of a Rotating Mass, This Figure Shows the 
Selection of a Number of Points Taken With¬ 
in the Straight Rod or Mass M, at Successive 
Distances from the Axis of Rotation O, 
Knowing These Values and the Speed of Ro¬ 
tation the Kinetic Energy of the Mass Is 
Readily Computed. 

dation of the theory advanced. Due to the 
printer’s error these were lost and, in con¬ 
sequence, 1 found it necessary to forward 
another communication which, unfortunate¬ 
ly, was received too late for embodiment in 
the May number. Meanwhile many letters 
have reached me in which certain phe¬ 
nomena presented by rotating bodies, as the 
moon’s librations of longitude, arc cited as 
evidences of enerp' due to spinning motion, 
i. e., proofs of axial rotation of the satellite 
in the true physical sense. I trust that the 
following amplified statement will meet all 
of the objections raised and convert to my 
views those who are still unconvinced. 

The kinetic energy of a rotating mass 
can be determined in four ways which are 
illustrated in diagrams, Figs. I, 2. 3 and 4 
and may be found more or less suitable. 

Referring to Fig. I, the method consists 
in selecting judiciously a number of points 
as Oi, Oj, Oj, etc., within the straight rod or 
mass M, respectively at distances n, r:, r», 
etc., from the a.xis of rotation 0 and cal¬ 
culating the square root of the mean square 
of these distances. Its value being Rc, de¬ 
noted radius of g>*ration, the effective ve¬ 
locity of the mass at n revolutions per sec¬ 
ond will be V. = 2'7rRgn and its kinetic 
energ>- E = ^ M W = ^ M (2 'TR,n)^ 

In Fig. 2 the mass M, rotating ir times 
per second about an axis 0 at right angles 
to the plane of the paper, is divided into 
numerous elements or small parts, most 
conveniently very thin concentric laminae, 
as Ii, Ij, la, etc., at distances r,, n-, r,, etc., 
from 0. Since the kinetic energy of each 
part is equal to half the product of its mass 
and the square of the velocity, the sum of all 
ihc^^e c-lcmcntal energies E = ^2 - rn V' = 

kz mi Vi^ ]/2 mi Wz -|- ^2 trij W -F. 

= y2 mi (2 7rr,n)* -f ^ mi (2 ^rm)* -f Yi 
mi (2 ^rm)* -r .. 

A different form of expression for the 
energy of a rotating body may be obtained 
by determining its moment of inertia. For 
this purpose the mass M (in Fig. 3), ro¬ 
uting » times per second about an axis 0 , 
is separated into minute parts, as lUi, lUi, mi, 
etc., respectively at distances Ti, ri, ri, etc., 
from the same. The sum of the products 
of all these small masses and the squares 


of their distances is the moment of inertia 
I, and tlicn E = I ^ = 2 n being 
the angular velocity. 

It is obvious that in all these instances 
many points or elements will be required 
for great accuracy but, as a rule, very few 
are sutheient in practice. 

Still another way to compute the kinetic 
energ>' is illustrated in Fig. 4, in which case 
the quantity 1 is given in terms of the mo¬ 
ment of inertia Ic about another axis paral¬ 
lel to 0 and passing thru the center of 
gravity C of mass M. In conformity with 
this the energy of motion E = ^ M V* -|- 
Yi Ir in which equation V is tlie velocity 
of tlie center of gravity. 

The preceding is deemed indispensable as 
I note that the correspondents, even those 
who seem thoroly familiar with mechanical 
principles, fail to make a distinction be¬ 
tween theoretical and physical truths which 
is essential to my argument. 

In estimating the kinetic encrg>’ of a ro¬ 
tating mass in any of the ways indicated 
we arrive, thru suitable conceptions and 
methods of appro.ximation, at e.xpressions 
which may be made quantitatively precise 
to any desired degree, but do not truly de¬ 



Flg. 3. Another Form of Expression for the 
Energy of a Rotating Body May Be Obtained 
by Determining Its Moment of Inertia. Here 
the Mass M Is Subdivided Into Minute Parts 
mi. m?, ms, .... etc. The Sum of the Prod¬ 
ucts of These Masses and the Squares of 
Their Distances Is the Moment of Inertia, 
Which with the Angular Speed, Gives the 
Kinetic Energy E. 

fine the actual condition of the body. To 
illustrate, when proceeding according to the 
plan of Fig. I. we find a certain hypothetical 
velocity with which the entire mass should 



Fig. 4. In this Case the Motion Is Resolved 
Into Two Separate Components—One Trans¬ 
lational About O and the Other Rotational 
About C. The Total Kinetic Energy of the 
Mass Equals the Sum of These Two Energies. 


move in order to contain the same energy, 
a state wholly imaginary and irreconcilable 
witli the actual. Only, when all particles of 
the body have the same velocity, does the 



Fig. 2. In This Case the Mass M, Rotating 
n Times Per Second, About An Axis O, Is 
Divided Into Numerous Elements or Small 
Parts at Various Radii from O. Knowing the 
Kinetic Energy of Each Part, the Whole 
Kinetic Energy of the Mass Is Easily Deter¬ 
mined by Taking a Summation of the Indi¬ 
vidual Quantities. 

y 

product Yi V’ specify a physical fact and 
is numerically and descriptively accurate. 
Still more remote from palpable truth is 
the equation of motion obtained in the 
manner indicated in Fig. 4, in which* the 
first term represents tne kinetic energy* of 
translation of the body as a whole and the 
second that of its axial rotation. The for¬ 
mer would demand a movement of the mas^ 
in a definite path and direction, all particles 
having the same velocity, the latter its simul¬ 
taneous motion in another path and direc¬ 
tion, the particles having different velocities. 
This abstract idea of angular motion is 
chiefly responsible for the illusion of the 
moon’s axial rotation, which 1 shall en¬ 
deavor to dispel by additional evidences. 

With this object attention is called to 
Fig. 5 showing a sy.stem composed of eight 
balls M, which are carried on spokes S, 
radiating from a hub H, rotatable around 
a central axis 0 in bearings supposed to be 
frictionless. It is an arrangement similar 
to that before illustrated with the exception 
that the balls, instead of forming parts of 
the spokes, are supported in screw pivots s, 
which are normally loose but can be tight¬ 
ened so as to permit both free turning and 
rigid fixing as may be desired. To facili¬ 
tate observation the spokes are provided 
with radial marks and the lower sides of 
the balls are shaded. Assume, first, that 
the drawing depicts the state of rest, the 
balls being rotatable without friction, and 
let an angular velocity w = 2 n be im¬ 
parted to the system in the clockwise direc¬ 
tion as indicated by the long solid arrow. 
Viewing a ball as AI, its successive positions 
1 , 2 , 3-^ in space, and also relatively to 
the spoke, will be just as drawn, and it 
is evident from an inspection of the dia¬ 
gram^ that while moving with the angular 
velocity w about 0 , in the clockwise direc¬ 
tion, the ball turns, with respect to its axis, 
at the same angular velocity but in the op¬ 
position direction, that of tiic dotted ar¬ 
row. The combined result of these two 
motions is a translatory movement of the 
ball such tliat all particles are animated 
with the same velocity V, which is that of 
its center of gravity. In this case, granted 
that there is absolutely no friction the 
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kinetic energy' of each ball will be 
given by the product of J /2 M V’ not 
approximately, but with mathematical 
rigor. If now the pivots arc screwed 
tight and the balls fixt rigidly to the 
Spokes, this angular motion relatively 
to their, axes becomes physically im¬ 
possible and then it is found that the 
kinetic cner^^ of each ball is in¬ 
creased, the increment being exactly 
the energy of rotation of the ball on 
its -axis. This fact, which is borne 
out both by theory and experiment, is 
the foundation of the general notion 
that a g>Tating body—in this instance 
ball M—presenting always the same 
face towards the center of motion, 
actually rotates upon its axis in the 
same sense, as indicated by the short 
full arrow. But it docs not tho to 
the eye it seems so. The fallacy will 
become manifest on further inquiry. 

To begin with, observe that when 
a mass, say the armature of an elec¬ 
tric motor, rotating with the angular 
velocity is reversed, its speed is 
— w and the difference w — (— 

= 2 w. Now, in fixing the ball to the 
spoke, the change of angular velocity 
is only w; therefore, an additional 
velocity w would have to be imparted 
to it in order to cause a clockwise 
rotation of the ball on its axis in the 
true significance of the word. The 
kinetic energ>^ would then be equal to 
the sum of the energies of the translatory 
and axial motions, not merely in the ab¬ 
stract mathematical meaning, but as a phy¬ 
sical fact. I am well aware that, according 
to the prevailing opinion, when the ball is 
free 011 the pivots it does not turn on its 
axis at all. and only rotates with the angu- 
har velocity of the frame when rigidly at¬ 




tached to the same, but the truth will ap¬ 
pear upon a closer examination of this 
kind of movement. 

Let the system be rotated as first assumed 
and illustrated, the balls being 
perfectly free on the pivots, and 
imagine the latter to be gradu¬ 
ally tightened to cause friction 
slowly reducing and finally pre¬ 
venting the slip. At the outset 
all particles of each ball have 
been moving with the speed of 
its center of gravity, but as the 
bearing resistance asserts itself 
more and more the translatory 
velocity of the particles nearer 
to the axis 0 will be diminishing, 
while that of the diametrically 
opposite ones will be inereasing, 
until the maxima of these 
changes are attained 'when the 
balls are firmly held. In this op¬ 
eration we have thus deprived 


Fig. 5. This Diagram Represents a System Composed of 
8 Balls M, Carried on Spokes S, and Rotating Around 
Center O. The Balls Are Freely Rotatable on Pivots 
Which Can Be Tightened, With This Model the Fallacy 
of the Moon’s Rotation on Its Axis Is Demonstrable. 

those parts of the masses which are nearer 
to the center of motion, of some kinetic en¬ 
ergy of translation while adding to the en- 
erg>^ of those which are farther and, obvi- 
ousl 3 % the gain was greater than the loss so 
that the effective velocity of each ball as a 
whole was increased. Only so have we aug¬ 
mented the kinetic energy of the system, not 
by causing oxiol rotation of the balls. The 
energy E of each of these is solely that of 
translatory movement with an effective ve¬ 
locity Ve as above defined such that E = 

54 M The axial rotations of the ball in 
either direction are but apparent; they have 
no reality zvhotever and call for no mechani¬ 
cal effort. It is merely when an extraneous 
force acts independently to turn the whirl¬ 
ing body on its axis that energy comes into 
play. Incidentally it should be pointed out 
that in true axial rotation of a rigid and 
homogenous mass all symmetrically situated 
particles contribute equally to the momen¬ 
tum which is not the case here. That there 
exists not even the slightest tendency to 
such motion can, however, be readily estab¬ 
lished. 

For this purpose I would refer to Fig. 6 
showing a ball of radius r, the center C 
of which is at a distance R from axis 0 and 
which is bisected by a tangential plane />/> as 
indicated, the lower half sphere being shaded 
for distinction. The kinetic energy of the 
ball when whirled n times per second about 
0 is according to the first form of expression 
E = ^ A1 Ve" = ^ M (2 ttR^ n)", M being 
the mass and Rg the radius of gyration. But, 
as explained in connection with Fig. 4, we 
have also E = M V=-f ^ Ic = 2 tt R n 
being the velocity of the center of gravity 
C and Ic the moment of inertia of the ball, 


about the parallel axis^ passing thru 
C and equal to Ys M i" so that E = 
Yz M (2 tt R n)* -f Vs M r" (2 ^ n)^ 
Neither of these two expressions for 
E describes the actual state of the 
body but the first is certainly prefer¬ 
able conveying, as it does, the idea of 
a single motion instead of two, one 
of which moreover is devoid of ex¬ 
istence. I shall first undertake to 
demonstrate that there is no torque 
or rotary effort about center C and 
that the kinetic energy of the sup¬ 
posed axial rotation of the ball is 
mathematically equal to zero. This 
makes it necessary to consider the 
two halves separated by the tangen¬ 
tial plane /»/> wholly independent from 
one another. Let Ct and Cj be their 
centers of gravity, then Cci = Ccj 
— Yz c. In order to ascertain the 
kinetic energy of the hemispheres we 
have to find their radii of g>Tation 
which can be done by determining the 
moments of inertia Ici and Icz about 
parallel axes passing thru Ci and Cz. 
Complex calculation will be avoided 
by remembering that the moment of 
inertia of either one of the half 
spheres about an axis thru C is Ic 
= Yz X Ys r\ = Ys M r=, and 
since M = 2 m, Ic = ^ m r^. This 
can be exprest in terms of the mo¬ 
ments Ici and IC 2 ; namely, Ic = Li -Y 
m (H = Ls -j- (Y r)". Hence 
Ici = Ic 2 = Ic — m (Y r)" = ^ m r* — 
9/64 m r“ = 83/320 m r". Following the 
same rule the moments of inertia of the 
half spheres about the axis passing thru the 
center of motion 0 can be found. Designating 
the moments for the upper and lower halves 
of the ball, respectively, Iqi and I 02 've 
have loi = m (R -|- 4^ r)* -{- Lx = m (R 
d" H r)* -{- 83/320 m r" and Iq^ = m (R 



sidered as Joined, Then There Will Be No 
Rotation About the Common Center of 
Gravity. 

_ ^ r)" -f Ic 2 = m (R — ^ r)* -f 83/320 
m r^ Thus for the upper half sphere the 
radius of g>'ration Rgi = 





ng. 6 


■ HYL /(R + Hry 

V“- V + 83/320 
and for the lower one Rg? = 




(R-YrY , 
+ 83/320 r 


Fig. 8. To Make the Problem Shown in Fig. 7 Clear, Imagine Two 
Rifle Barrels Parallel to Each Other. If Two Balls M-M Are Fired 
Simultaneously, Joined by a Theoretical Bond, They Will Revolve 
About Their Common Center of Gravity, Proving That the Moon 
Possesses Only Kinetic Energy of Translation, 


These are the distances from 
center 0, at which the masses of 
the half spheres may be con¬ 
centrated and then the algebraic 
sum of their energies—which are 
wholly translatory those of axial 
rotation being nil—will be exact¬ 
ly equal to the total kinetic en¬ 
ergy of the ball as a unit. The 
(Continued on page 156) 
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Early In Nikola Tesla’s Researches—In Fact as Far Back as 1892—He Discovered a Most Peculiar and Wonderful Vacuum Bulb Phenom« 
ena. The Effect was That, Under Certain Critical Conditions, This Bulb Would Cause a Ray to Be Shot off In the Manner Shown, Which 
Ray Would Revolve or Oscillate Under the Influence of a High-Frequency Current and in Synchrony with It. By Utilizing This Principle, 
Dr. Tesla Believes It is Possible to Produce a Radio Detector More Sensitive Than the Audion or Fleming Valve. 


I X the May issue in his article, “True 
Wireless,” Nikola Tesla mentions the 
forerunner of the Audion, a Vacuum 
Bulb, which he used in his earlier ex¬ 
periments. 

We have been in receipt of numerous let¬ 
ters from many individuals interested in 
this bulb who desire further particulars as 
to its operation, etc. 

Accordingly, we publish herewith some 
excerpts from a lecture by Dr. Tesla de¬ 
livered before the Institution of Electrical 
Entrineers and Royal Institution, London, 
Februar>% 1892. 

‘T think it best at this juncture to bring 
before you a phenomenon, observed by me 
some time ago, which to the purely scien¬ 
tific investigator may perhaps appear more 
interesting than any of the results which I 
have the privilege to present to you this 
evening. 

“It may be quite properly ranked among 
the brush phenomena—in fact, it is a brush, 
formed at, or near, a single terminal in high 
vacuum. 

“In bulbs provided with a conducting ter¬ 


minal, tho it be of aluminum, the brush 
has but an ephemeral existence, and cannot, 
unfortunately, be indefinitely preserved in 
its^ most sensitive state, even in a bulb de¬ 
void of any conducting electrode. In study¬ 
ing the phenomenon, by all means a bulb 
having no Icading-in wire should be used. 
I have found it best to use bulbs con¬ 
structed as indicated in Figs. I and 2. 

“In Fig. I the bulb comprises an incan¬ 
descent lamp globe L, in the neck of which 
is sealed a barometer tube b, the end of 
which is blown out to form a small sphere 
s. This sphere should be sealed as closely 
as possible in the center of the large globe. 
Before sealing, a thin tube t, of aluminum 
sheet, may be slipt in the barometer tube, 
but it is not important to employ it. 

“The small hollow sphere s is filled with 
some conducting powder, and a wire is 
cemented in the neck for the purpose of 
connecting the conducting powder with the 
generator. 

“The construction shown in Fig. 2 was 
chosen in order to remove from the brush 
any conducting body which might possibly 


affect it. The bulb consists in this case of 
a lamp globe L, which has a neck «, pro¬ 
vided with a tube b and small sphere s, 
sealed to it, so that two entirely indepen¬ 
dent compartments are formed, as indicated 
in the drawing. When the bulb is in use 
the neck n is provided with a tinfoil coat¬ 
ing, which is connected to the generator 
and acts inductively upon the moderately 
rarefied and highly conducting gas inclosed 
in the neck. From there the current passes 
thru the tube b into the small sphere 
to act by induction upon the gas contained 
in the globe L. 

“It is of advantage to make the tube i 
veo’ thick, the hole thru it ver>" small, and 
to blow the sphere s very' thin. It is of 
the greatest importance that the sphere s 
be placed in the center of the globe L. 

“Figs. 3, 4, 5, indicate different forms, or 
stages, of the brush. Fig. 1 shows the brush 
as it first appears in a bulb pro\nded with a 
conducting terminal; but, as in such a bulb 
it very soon disappears—often after a few 
minutes—I will confine myself to the de- 
(Continued on page 179) 
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Alexs^inidleirsoini^’s 



E F. W. ALEXANDERSpN, con¬ 
sulting engineer and radio expert, 
related before a large gathering of 
leading American radio experts, 
at the April meeting of the In¬ 
stitute of Radio Engineers held in New 
York City, how Yankee ingenuity over¬ 
came German efficiency in the battle to 
control the air by wireless during the war. 
As in the fighting on land and sea, 
the Americans won! 

The Germans installed powerful 
wireless apparatus at strategic 
points, and blocked communication 
with a barrage of meaningless mes¬ 
sages that interfered with the send¬ 
ing and receiving of important 
messages. Something had to be 
done, and when the American Navy 
unfurled its battle flag in foreign 
seas it overcame the German inter¬ 
ference with the wireless, and so 
made a remarkable stride in the 
science of aerial communication. 

Mr. Alexanderson was one of the 
engineers who perfected the bar¬ 
rage receiver, as the device is 
termed. This invention permits an 
operator to tune out the powerful 
messages sent from points near at 
hand, and pick out of the clashing 
of radio waves the message sent 
from greater distances. In a word, 
he can isolate all messages except 
the one he desires to hear. 

The problem of combating the 
barrages of senseless messages be¬ 
came serious as the war wore along. 

It was rather disconcerting to an 
Allied operator receiving an impor¬ 
tant message to have something like 
this break in on him—“Don’t eat 
apple pie on Thursday. Yours till 
the watch on the Rhine stops. Gott 
mit Uns,” yet it was just such mes¬ 
sages that literally flooded the air 
when the wireless of the Allies was work¬ 
ing. 

Mr. Alexanderson explained two new de¬ 
vices at this lecture—the first, the “bridge 
receiver,” which permits the speaker in a 
radiotelephone communication to break in 


eceaveir 


Tlhie Perfected 

TtiainiBinv^ Device Tlhiat 
Riddled tlhie OerimB&irB 
‘“’Radio 


on the second party at any time, and the 
wonderfully clever radio “barrage receptor.” 



Alexanderson Radio Receiver—“Barrage” Section. 


The first invention, the “bridge receptor,” 
gives to wireless telephony the same effi¬ 
ciency as the ordinary telephone. It enables 
the user to -interrupt the person he is talk¬ 
ing with without manipulating any appa¬ 
ratus. It will make it possible in the early 


future for a subscriber to converse with 
another subscriber in Europe while using 
the ordinary telephone installed in his home. 
He also will be able to speak to friends on 
ships in midocean. 

The object of this development was briefly 
to provide means for neutralizing the over¬ 
whelming intensity of the transmitted sig¬ 
nal so as to make the receiving set sensi¬ 
tive to the faint impulses of the 
distant signal. Popularly speaking, 
the corresponding equivalent in 
sound waves would be to have an 
ear which could be so adjusted that 
a person could stand close to a 
steam whistle without hearing the 
whistle, but listen to a person speak¬ 
ing from a distance of a few hun¬ 
dred feet (about a hundred meters). 
A successful solution of this prob¬ 
lem was found as described. This 
method of reception wffiich is char¬ 
acterized by a static bridge neutrali¬ 
zation may be properly classified as 
the “bridge receiver.” 

The Barrage Receiver. 

During the war the same problem 
presented itself again in a form 
which called for a nc\v solution. 
Distances are only relative, and a 
steam whistle located in Germany 
might make such a noise that it 
would completely drowm out both 
in England and France the sound 
of the voice calling from America. 
To find a way to counteract such 
a continuance w'as seriously con¬ 
sidered by the Inter-Allied confer¬ 
ence in February. 1918; and appeals 
for a solution were conveyed to the 
author by the French representative 
in this country, Lieut. Paternot. 
The solution to this problem, wffiich 
was adopted by the American as 
well as the French government after 
the first demonstration, has become knowm 
as the “barrage receiver.” This name 
appears appropriate because the word 
“barrage” has not only the military mean- 




- [lerafed antenna cnea ^ lOoZ 

■, - Magnetic Loop area • so% 

- Barrage rece/yer area • zz% 

Fig. 3. Relative Directive Reception with 
Different Types of Receiving Systems. 
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Tlhie Rogeirs Uimdleir^iro^inidl 

AerisiE for AmMe^FS 


S IXCE the publication of the original 
article on the Rogers Underj^round 
W'ireless System, published in the 
Mardi, 1919, issue of the Electrical 
Experimenter, the Editors have been 
literally besieged by hundreds and thou- 
pnds of lettep from radio experimenters 
in all parts of the world, asking for data 
on the construction of Rogers uudergroufid 
aerioh suited to the requirements of the 
Wireless Amateur. The original article 

contained a great deal of valuable data, 
which should be carefully read and 
digested by ever>' radio man, 

Avhether he be a student or a pro¬ 
fessional. In the present article an 
effort has been made to answer 
some of the questions which have 
seemed to annoy the average radio 
“bug” considerably, — especially 
those residing in cities where it is 
difficult and frequently impossible 
to bury an aerial longer than a 
few feet. We may say right here, 
that for those experimenters so 
situated, there is a solution, or in 
fact, two solutions, namely—to use 
a spiral anlcfina, such as has been 
tried out successfully in U. S. 

Naval tests on the Rogers System, 
and which spirals may be buried 
in the ground a few feet, or placed 
in a well or other body of water; 
and secondly, for the experimenter 
who is not allowed to disfigure an 
apartment house or other preten¬ 
tious dwelling Avnth an ugly look¬ 
ing aerial, there is the newly 
developed loop antenna, which can 
be used right in the radio room. 

Indoor aerials have been greatly 
perfected during the war, and now 
by means of greatly improved’and 
highly sensitive wireless receiving 
instruments and amplifiers avail¬ 
able, particularly those using au- 
dions as detectors and amplifiers, 
they are excellent, and satisfac¬ 
tory results are obtainable b\' means of a 
concentrated loop or spiral antenna, small 
enough to be placed in the radio laboratory. 

For the present, we will listen to the 
sound advice given by our mutual friend, 
Mr. James Harris Rogers, on some of the 
practical outstanding features of his under¬ 
ground system, used in conjunction with 
straight-away single wire underground 
aerials, as well as loop aerials. Among 
other things, Mr. Rogers has the following 
to say regarding the installation of simple 
underground aerials: 

Mr. Rogers Talks to the Amateurs. 


“The first installation of my under¬ 
ground antenna was made in the woods 
about a mile from my laboratory and con- 



Used. 


Specially Preparedl 
witbi Hl&e CollaGsora^ 
tioia of Mr. 

James Harris Rogers 

sl>ted in burying wires in the earth; the 
wires radiated from the station as the 
.spokes of a wheel,— jo me xeirc bare and 
jowic insulated: their lengths varied from 
200 to 1,000 feet. (See Fig. 1). 


“It is obvious that a number of persons 
can receive at the same time, one operator 
to each wire. There is no interference, 
one with another. Figure 1 shows eight 
(8) wires and a bipolar selector switch 



Using Two Ground Aerials for Receiving. The 
A¥rlais Should Lie in the Plane of the Station 
Being Received. 


connected to the jirimary receiving circuit. 
W ith this switcli any individual wire may 
be grounded, or any tzvo icires may be 
used. Rare zvlres give the loudest signals 
but static is more pronouneed. The deeper 
the wires arc buried, the better the sig¬ 
nals, with a corresponding reduction of 
static. Sliort wires show a remarkable de¬ 
gree of directivity; long ones to a less de¬ 
gree and in proportion to their length. (See 
Figs. 2 and 3). 

“W'hen using two wires at right angles 


to each other, signals are heard from any 
direction. (Fig. 4). 

“77ir system u*orks best in fresh zyater 
or z’ery zoet earth. The primary circuit 
should have a variable condenser (.001 m.f. 
or higher capacity) in series. When insu¬ 
lated wires are covered with metal, lead, 
iron, etc., some remarkable results are ob¬ 
tained. These wires may be entirely en¬ 
closed in an iron gas pipe, for instance, 
(Fig. 5), or the joints may be connected 
by rubber hose. (Fig. 6). 

“Here are some measurements 
taken wuth this last form of aerial: 

Audibilities with one bulb only, 
on “Nauen” station, Germany: 
Length When sigyials When IVhen 


Antenna 

arezveak 

better 

best 

2,000 feet 

.. 15 

25 

50 

2,500 “ 

.. 30 

50 

100 

3,000 “ 

.. 60 

100 

200 

3,500 “ 

.. J20 

200 

400 

4,000 “ 

.. 240 

400 

800 


“Regarding the tests with loops 
I will state briefly that 1 have suc¬ 
cessfully tried different forms and 
sizes. 

“I first had a well bailed out and 
lowered a loop antenna into it; the 
well was 50 feet deep. (See Fig. 
7). The signals were as loud at 
the bottom as when above the 
earth. I next had the well filled 
with water and the results were 
the same, excepting that the note 
of the sending station became 
higher and higher as it was 
lowered. Upon revohmig it I 
found the directional characteris¬ 
tics were the same in the water as 
when out. These tests were made 
about two years ago, and I at once 
realized that loops or cages could 
be used in the dugouts of France, 
or on submarineswhen submerged. 

Regarding the dimensions of 
loop antennae used on submarines, 
these coils measure about 3 feet square in 
some instances. The wires are very heavily 
insulated and placed in a box filled with 
pitch, the connections are lead below and 
the coil can be revolved for directional ob¬ 
servations.” 

Kind of Wire Used for Underground Aerials. 

Most of the inquiries from Radio Ex¬ 
perimenters and those intending to install 
experimental stations, and wishing to make 
use of the “static-proof” Rogers under¬ 
ground antenna, on which signals may be 
received ez'cn thru a thunderstorm, indicate 
(hat the greatest problem to solve seems 
to be the size and the kind of wire to be 
used, and how it shall be buried. Some 
very excellent results have been obtained in 



With This Arrangement the Signals Came In 
Equally Well from Any Direction. A Good 
’’Stand-by” Hook.up. 



Rogers Underground Aerial System for General Requirements, 
Showing Bipolar Selector Switch Connected to Primary Circuit of 
Receiving Set. Any Aerial Wire May Be Grounded Thru the "Set,” 
or Any Two Wires May Be Used as Desired. 
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Ground Aerial Burled In a Continuous Sec¬ 
tion of Iron Pipe. Excellent Results Have 
Been Obtained with This Scheme. 


experimental work carried on at one of the 
leading American universities with aerial 
conductors laid on the ground, and where 
the experimenter has the time and space to 
try this out, he may gain some useful and 
valuable knowledge by experimenting in 
this direction. Ordinarily the wire, of 
whatever kind it may be, as used when in¬ 
stalling the Rogers underground aerial, is 
buried about three feet deep in the earth. 
For most Amateur requirements, the wire 
only need be about 100 to 200 feet long, and 
so the digging of the ditch is not such a 
great problem; in fact, it can be plowed 
open, at least part of the depth, and where 
rivers, brooks or ponds are available the 
insulated wire can be placed in them 
directly and allowed to rest on the bed. 

Regarding the choice of wire to be used, 
it becomes evident that even bare copper 
or other wire may be utilized when desired, 
as Mr. Rogers has pointed out in the above 
contribution. The size of this wire should 
be about Xo. 12 or 14 B, & S. gage, the 
heavier the belter. 

The official U. S. X"avy reports of tests 
on the Rogers Underground System men- 
lion that no increased efficiency is obtained 
by using more than one wire, and that this 
may be a No. 12 or 14 B. & S. gage, 
weather-proof or rubber-covered copper 
conductor. In any case, the free end of 
the wire should be well taped, and prefer- 



Some Very Surprising Results Were Obtained 
In Receiving with a Spiral Antenna Lowered 
into a Dry Well. Slightly Different Results 
Were Noticed with Water In the Well. 
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ably covered with some rubber cement, so 
as to keep it insulated. Experiments have 
been tried both by Mr. Rogers at his 
1 lyatisville, Md., laboratory, and also by 
the Navy Department, with underground 
aerials placed in terra cotta i)ipcs, but this 
construction is rather expensive, and the 
results obtained do not justify its use. 

Other forms of wire used both by Mr. 
Rogers and the Navy Department experts 
include lead-covered telejjlione cable, which 
is, of course, thoroly damp-proof, while a 
conductor holding coii'^iderable favor with 
the inventor is the heavy rubber-covered, 
high-tension, auto ignition cable. This is 
highly efficient for aerial requirements, as 
it is stranded and therefore of low high 
frequency resistance. 

In any case, a little common sense and 
logic will give the answer to many of the 
simple problems arising in connection with 
the installation of these aerials, such as, 
for instance, the length of aerial to be used 


AUDIONS ON ALTERNATING CURRENT 

Well, “Radio-Bug8," the very latest 
thing in Audion circuits is to cut out 
the expensive high voltage batteries, 
which are forever deteriorating and 
necessitating the purchase of new ones, 
or else the use ot messy miniature stor¬ 
age batteries, and to operate your 
Audions, both filament and plate cir¬ 
cuits, with ALTERNATING CURRENT. 
Sounds impossible, doesn’t it? But it is 
a fact, nevertheless. Don’t miss this im¬ 
portant article, which will be worth many 
dollars to you, to appear in the next issue 
of the ELECTRICAL EXPERIMENTER. 
Read this special article entitled "Operate 
Your Audion Receiving Set on A.C.” hy 
Elliott A- White, formerly instructor in 
Radio at the Carnegie Institute of Tech¬ 
nology, with diagrams and complete data 
on the building of the transformer, and 
other details. ^ This is hut one of the big 
feature Experimental Radio Engineering 
articles we have in preparation for the 
July number. It is the greatest revela¬ 
tion you ever read in Radio literature. 
Don’t miss it, "Radio-Bugs"! 


for a certain range of wave lengths. It is 
manifest that the longer the antenna, the 
longer the wave length to which it will 
properly respond. 

Considering that an an¬ 
tenna is used ha\-ing a 
length of, say, 150 to 
200 feet, then practical¬ 
ly all the shorter wave 
lengths up to 600 me¬ 
ters and more should 
be readily picked up on 
this antenna, especially 
with the variable con¬ 
denser hooked up in 
series with the primary 
of the loose coupler,,as 
shown in the accom- 
pan>-ing diagrams. Nat- 
urall}’ the wire buried 
in the ground has a 
higher electrostatic ca¬ 
pacity' than the old- 
style antenna wires, ele¬ 
vated 40 to 50 feet 
above the ground, and 
we can reduce this ca- 
pacit}" as desired, so as 
to tune any certain 
wave lengths, by con¬ 
necting another capac¬ 
ity in series with it: 
in exactly the same 
manner as short wave 
lengths are tuned in 
on the regular elevated 
aerials, by connecting a 
variable capacity in se¬ 
ries with the antenna 
circuit, and the primary 
of the loose coupler. 

Long wave lengths are 
tunable by using large 
condensers and loose 
couplers preferably. 
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Here the Iron Pipe Jacket Surrounding the 
Buried Aerial Is Divided up Into 20'Foot Sec¬ 
tions by Means of Rubber-Hose Connectors; 
a Later Development. 

Spiral or Loop Aerials. 

As shown in the diagram. Fig. 7, inter¬ 
esting results were obtained with a spiral 
antenna, composed of a dozen or so turns 
of insulated wire, such as high tension cable 
or No. 14 R. C. solid conductor lowered 
into a well, both with and without water in it. 

As pointed out in the original article on 
the Rogers underground system in the 
March issue, very promising results have 
been obtained in transmitting with the un¬ 
derground antenna, and Fig. 8 shows how 
a small transmitting set was operated with 
such an aerial, coupling the exciting or 
spark gap circuit with the antenna oscilla¬ 
tory^ circuit by means of a two-coil oscilla¬ 
tion transformer, L, C. In this case two 
metal plates, about one y'ard square, are 
placed in the earth adjacent to the well, 
one of which connects with the secondary', 
S, of the oscillation transformer, while the 
other plate connects with the free end of 
the spiral antenna. 

If the spiral antenna is used, it should 
be mounted so as to be revolvable on its 
vertical axis, and it should be placed in 
the vertical plane as shown in Figs. 7 and 8. 
Excellent results have been and should be 
obtained in transmitting with the under¬ 
ground antenna, with the usual insulation 
incident to the form of conductor above 
{Continued on page 187) 



Distances up to Fifty Miles Have Been Covered Very Successfully 
In Transmitting with the Rogers Underground Aerial. In This 
“Transmitter," the Spiral Antenna Is Placed Down in a Well, Metal 
Ground Plates Being Connected as Shown. 
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By HOWARD D. WILDMAN 


I X the June, 1918, “K. E..’* pnpc 101, 
there was an article by Mr. Rock wood, 
relating to Thomas Reed's idea in the 
januar>' issue, about a new scheme for 
learning the Continental code. Mr. 
Rockwood says he tried the scltcme himself, 
but found he often accented in the wrong 
place and so got the wrong letter. 1 fore¬ 
saw this possibility before I tried out the 
idea and hunted up one .substitute word-^ 
L—“lo-faZ-itj." The others 1 fi>und O. K. 
Mr. Rockwood says the catchword for “J” is 
“Jerusalem.” It isn’t. It is “Ja-/>mi-;iazc'- 
ozimSy* and 1 have found that you can’t get 
it wrong. 

Now as to my experience—before I read 
Mr. Reed’s article 1 knew only two or three 
letters—e, i, t. I read the article and mem¬ 
orized the catchwords. 

Before this I had tried several times to 
learn the code, but 
I was apt to get ,—.. 
for .—. or . for 
-.— After mem¬ 
orizing the catch¬ 
words, in an hour or 
so, I could write a 
sentence and then 
rewrite it correctly 
in dots and dashes. 

At that time I had 
no key, receiver or 
anything but an A. 

C. toy transformer, 
a rheostat and a few 
other instruments. 

1 made a key and re¬ 
ceiver and prac¬ 
tised sending to my¬ 
self. A friend of 
mine learned the 
code meanwhile by 
memorizing the dots 
and dashes—a long 
process, during 
which time 1 learned 
to recognize the 
sound in the receiv¬ 
ers, To this day he 
occasionally, when 
sending, shouts to 
me, “Hey, what’s 
*P’ ”, or something 
similar, and 1 can 
always tell him. 

Mr. Rockwood 
says one must by this 


Briefly then, ihc idea is to be able to send 
so as to teach one's self to recognize .—.. 
as “L,” etc. _ 

A BLINKER SIGNAL SET. 

This device consists of a key, dry-cell 
buzzer, 2 point switch and lamp. The lamp 
is used for sipialing at night, the kev being 
used to make the dots and dashes which the 
lamp flashes. The buzzer is used when it is 
impractical to use the lamp. 

First procure or make a wooden (small 
cigar box), just large enough to contain 
a dry (or flashlight) cell. On top of this 
box a strap key made from a strip of brass 
and with a poker chip for a knob is placed, 
A flat-headed screw serves as a con¬ 
tact point. In the center of the box is 
placed a box-type buzzer, and near the end 
opposite the key, a hole is drilled just large 


AFTER SPENOIMG AGES 
AND AGES AND 
EVERYTHING ELSE 
YOU GOT YOUR , j 

HANDS ON, IN 1 i 

RlOGlNO UP A 

BE-Au-TiFuL ry A 
MAST ANOAERIAt y V r 

ETC- ETC »•!I 


WHICH IS THE ENVY OF THE 

WHOLE COMMUNITY, - AND 


RADIO IN THE NAVY. 

T he development of wireless by the 
Navy Department during the war has 
been so remarkable in many phases 
that it is almost unbelievable. Apparatus 
known before the war to only a few scien¬ 
tists and perhaps a few of the more pro¬ 
gressive amateurs has been developed by 
the Navy and placed in practical use to 
such an extent that it has entirely revolu¬ 
tionized radio operation and will eventually 
be so applied in commercial work as to 
greatly increase the scope of radio com¬ 
munication. The work of the radio opera¬ 
tor will be so broadened that he will rank 
as a highly skilled technical specialist. 

The development of the radio telephone, 
radio compass, direction finder, submarine 
listener devices, etc., have depended largely 
upon the development of the “audion” and 
its application to ra- 


INCIOENTALLY BECOME THE 

hero of THE TOWN,- 
AND All that 



WHEN ALONG COMIES THE 

electrical experimenter 

SH-H-H OHBOY»-» MAYBE THCRES 
A BIG WRITE-UP ABOUT IT 


BUT .SUDDENLY YOU READ OF 
A STUNT OF ROOERS TO 

BURY the. THlfYG- 


OEE -e:-e.-c 

H--L‘L-L*l-l^O 

Amateur ♦ ^ ^ 



What the Advent of Rogers Underground Aerials Did to Radio-Amateurdom— 

By H, B. Burney. 


^r*iy 


method learn the system and then unlearn 
it. This is not quite true. One gradually 
gets to send without using the catchword. 
Finally one gets to the point where one 
sends or receives as Mr. Rockwood says 
it should be done. This comes of itself 
without effort, after a little familiarity. 

My friend will sometimes take .-to be 

”U,” etc. My experience proves that if he 
had learned by catchwords, this would not 
happen. I don't confuse ..—. with ,—.. or .— 
with —. The catchword positively prevents 
mistakes in sending, as you wouldn’t send 
—. for “away,” nor ..—. for “lo-ra/-it-y.” 

For receiving, the catchword is useless. 
This can be readily seen as ..—. would not 
readily call to mind “fi-li'/^i-no.”. But by 
using the catchword to send to one’s self 
you learn to recognize ..—. as “F.” After 
some practise, when you want to send “F.” 
you do not think “fi-li-/>i-no,” or ..—. but 
send it without thinking. 

You say—“Of what use then, is the catch¬ 
word? It is learned only to be discarded 
again.” The catchword serves to teach the 
code, so that the student can send to him¬ 
self and teach himself to receive. 

Thus we see the catchword is of no help 
in receiving. But at first it is a great 
help in sending, as it prevents confusion. 


enough so that the lamp will fit snugly. 
A piece of tin is bent to the shape shown 
and serves as a shield to the operator's eyes. 
This also acts as a reflector. By using the 
hook-up shown, either the lamp or buzzer 
may be put in circuit by using the 2 pt. 


dio communication. 
The use of the va¬ 
rious methods for 
the elimination of 
static have per¬ 
mitted the employ¬ 
ment of extremely 
sensitive audion re¬ 
ceiving sets employ¬ 
ing a number of 
steps of amplifica¬ 
tion. This depends, 
of course, upon the 
application of the 
audion. All of these 
things have so com¬ 
plicated the art of 
operation as to re¬ 
quire a very much 
broader and techni¬ 
cal course of in¬ 
struction than has 
heretofore been 
found necessary. 

The Navy Depart¬ 
ment has approved 
plans for the cen¬ 
tralization of all in¬ 
struction in radio 
work in one of the 
great training sta¬ 
tions in the Middle 
West where they 
are now organizing 
a school comprising 
a course of instruc- 


Lomp . Shiefd Buzier 
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simple Blinker Signal Set to Aid In Learning 
the Code, with Lamp and Buzzer. 

switch screwed to the side of the box. 

Contributed by P. J. FAULKNER, JR. 


tion to cover all these modern phases of 
radio practise, together with a thoro course 
in practical electricity. 

The development of radio during the war 
has so interested scientists and others in 
the many advantages to be obtained from 
its various applications that it is certain 
that it will never return to the comparative¬ 
ly limited field which it formerly occupied. 

The future in store for those possessing 
thoro acquaintance of the modern phases of 
radio work is unlimited. The entire Navy 
personnel is now, practically, in the course 
of reconstruction and offers an exceptional 
opportunity for men interested in electrical 
and scientific lines. The Naval service has 
need of, and promises rapid advancement 
to anyone willing to put fortli the same 
effort in the service as would be necessary 
for him to make a success in civil life. The 
opportunity to secure a training in the most 
modern phases of radio work cannot be 
duplicated elsewhere. 

Those interested in the service may apply 
to the nearest recruiting officer and request 
from him information concerning enlist¬ 
ment as “Apprentice Seaman for Radio" 
or, should further information be required, 
write to the Officer in (Tharge of the Radio 
School, Great l^kes, Illinois. 
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USE OF CONTACT DETECTORS IN 
RADIO MEASUREMENTS 

By Dr. L. W. Auslin, 

U, S. Naval Radio Laboratory. 

For many measurements in radioteleg¬ 
raphy it is neeessary to use a radio fre- 
quency-eurrent indieator of known resis¬ 
tance. If the current to be measured is 
small it is generally customary to use a 
thermoelement and galvanometer. The most 
sensitive thermoelements are either of the 
vacuum type or the welded tellurium type. 
The vacuum thermoelements can be ob¬ 
tained of any desired resistance and arc 
very sensitive, but are slow in action and 
frequently show a bad zero drift. In addi¬ 
tion. the detlcciion usually shows consider¬ 
able divergence from the current-square 
law. The tellurium platinum elements are 
quick acting and follow the current-square 
deflection law with sufficient accuracy for 
all practical purposes. They are, however, 
so fragile and difficult to manufacture and 
transport that no manufacturer has yet un¬ 
dertaken to supply them commercially. It 
is also impossible to make the contact re¬ 
sistance much less than 10 ohms. It is to 
be noted that the resistance in both the vac¬ 
uum and tellurium types changes consider¬ 
ably with the amount of current flowing. 

On account of the difficulties mentioned, 
the sensitive thermoelements in our labo¬ 
ratory have been replaced, for the most 
part, by a shunted contact detector circuit 
arranged as shown in figure 1. Here LC 
is any oscillating circuit having inductance 
and capacity, D is a contact detector, G a 
high resistance galvanometer, K a paper 



Owing to Several Difficulties Experienced 
with Sensitive Thermoelements In the Radio 
Laboratory, the.U. S. Naval Radio Labora¬ 
tory Utilizes Instead the Unique Arrangement 
Here Shown. This Scheme Comprises a 
Shunted Detector Circuit, where L-C is Any 
Oscillating Circuit Having Inductance and 
Capacity; D Is a Contact Detector; G a High 
Resistance Galvanometer; K a Tin Foil and 
Paper Condenser of One Microfarad Capacity, 
and R a Resistance Which May Have Any 
Value from 0.1 to 100 Ohms. The Greater 
Part of the Radio-Frequency Current Passes 
Thru R, While a Small Portion is Shunted 
Thru the Condenser K and the Detector. 
The D. C, from the Detector After Passing 
Thru the Galvanometer Returns Thru R. 
The Sensibility of this Arrangement is Much 
Greater Than That of the Best Vacuum 
Thermoelements of Equivalent Resistance. 

condenser of one microfarad capacity, and 
R a resistance which may have any value 
from 0.1 to 100 ohms. The greater part of 
the radio-frequency current passes thru R, 
while a small portion is shunted thru the 
condenser K and the detector. The direct 
current from the detector after passing 
thru the galvanometer returns thru R. On 
account of the high resistance of the de¬ 
tector, the total resistance of the detecting 
system is practically identical with R, as has 
been experimentally tested between 0.1 and 
100 ohms. 

The sensibility of this arrangement is 
much greater than that of'the best vacuum 
thermoelements of equivalent resistance. 

In the case of most of the well-known de¬ 
tectors the proportionality between deflec¬ 
tion and current-square is excellent. Gal¬ 
ena, while the most sensitive of any of the 
detectors tried, shows a slight deviation from 
the square law. For absolute current meas¬ 
urements the system must of course be 
calibrated by comparison with a known 
thermoelement at the time of experiment.— 
Journal Washington Academy of Sciences. 


I present herewith design of an auto¬ 
matic tape transmitter that I constructed 
and which runs very well. Details: Motor 
—This is an alarm clock which had “given 
up its ghost.” 1 pulled it out of its case, 
removed the balance wheel, hair spring and 
the little lever—what¬ 
ever its name is—and 
also the ratchet wheel, 
which I kept. I also 
removed the face, both 
hands and the driving 
mechanism for the 
hour h and. I then 
drove on the minute 
hand shaft a block of 
wood 2 inches by 2 
inches by y 2 inch, so 
that the shaft did not 
come quite thru the 
block (Fig. 1). On F I 
screwed a block of 
thin wood 2 inches by 
2 inches with an 8/32 
bolt I inch long thru 
the center of it, and a 
nut on the bolt (Fig. 1, 

K) ; on this bolt I put 
an empty U-pewritcr 
spool, S, which 1 held 
on by bolt and nut 
(Fig. I, N). Light 
spools for the purpose 
can easily be made up 
by the experimenter 
from fibre and brass 
odds and ends. 

Transmitter —On the 
base^ I fastened (Fig. 

I, X) a wooden up¬ 
right 2^ inches by 2^ 
inches by J/a-inch in line with (Fig. I, F). 
The peg, W, covered with copper sheet, Cn, 
is inserted in a hole in the wood; in W are 
inserted two small brads to keep the paper 
tape in proper alignment. Cu is connected 
to B and a fine brass brush, Q, bears on the 
tape and connects with Cu when an opening 
appears. S is another typewriter ribbon 
spool running on a headless wire nail. 

Regulating Devices—Speed —The ratchet 
wheel aforementioned is treated by cutting 
out about one-third of it, Fig. 3, and also 
an oval of wire, P, is fastened loosely 
around the rim of the wheel (R) ; this ring 


hits on Sc, Fig. 1, which is a wire held in 
a spring binding post so it can be regulated. 
This regulator and the cut ratchet wheel arc 
used to keep the spring motor from running 
away with itself. 

Hrakc and Release —Consists of a thin 


copper spring, H, Fig. 2, fastened in com¬ 
mon with one of the two clips which hold 
the motor down, H, has some sheet iron 
wound around it at T to form an armature, 
so that the electro-magnet, M, fastened on 
support, Z,_can act on it. 

The auxiliary release, L, is a bent copper 
wire (No. 14 B. & S. gage), which swivels 
on a spring post to release the brake H. 

The electro-magnet is connected to bind¬ 
ing posts, P and P, and is wound full of 
No. 28 B. & S. gage magnet wire. 

Contributed by 

GEORGE HARRINGTON. 


A Hew Type ©f Trsiimsforinmer 


A great many experimenters are in the 
position of having outgrown the “spark-coil” 
stage, but do not have the necessary funds 
to buy or construct a 
transformer using the 
110 volt A. C. They are 
then burdened with a 
spark coil, which they 
usually attempt to use 
by means of an electro¬ 
lytic interrupter, which 
will use an excessive 
amount of current 
without a very high de¬ 
gree of efficiency. In 
some cases the spark 
coil has been taken 
apart and an attempt 
made to use the sec¬ 
ondaries. But it is easy 
to see that this cannot 
be done on the usual 
type of open-core trans¬ 
former, for after wind¬ 
ing three or four layers 
of heavy wire on a core 
about two inches in di¬ 
ameter, the total size is 
too great to permit the 
secondaries to be slipt on over the coil. 

A plan that has given very good results 


is shown in the diagram. As will be noted, 
the primary is wound in the center of the 
core, and a seeondary slipt on each end. 



Novel Construction 
ondaries, with 


of Transformer from Two Spark Coil See¬ 
the Primary Coil Placed Between Them. 

The core is constructed of soft iron wire 
(Continued on page 174) 





The Paper Tape Used In This Code Teaching instrument Can Be 
Cut from the Border of a Newspaper, and the Dots and Dashes 
Punched in It With a Conductor's Ticket Punch, 
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Clhiolle Colls=='TIhi© 03 ry amdl Desl^im 

By F. E. AUSTHH 

Profetsor of Elcctricnl Enf^incering, Thayer School of Engineering, Dartmouth College, Hanover, N. H. 


T he writer who is constanlly in re¬ 
ceipt of inquiries from those desir¬ 
ing to know how to construct choke 
coils to meet certain requirements, 
takes this opportunity to explain 
somewhat briefly the theory' underlying the 



When a Coll of Magnet Wire Is Connected to 
an A, C, Circuit, the Current Is Measured by 
an Ammeter and the Potential by a Volt* 
meter. The Current Absorbed Depends upon 
the Number of Turns and Kind of Core Used 
In the Coll. 

construction of choke coils, and to give 
directions for the construction and opera¬ 
tion of such coils. 

Choke coils are simply coils of insulated 
copper wire thru which alternating currents 
are allowed to pass and by means of which 
the amount of the alternating currents may 
be regulated as desired. The regulation is 
effected by the action of the counter-electro- 
motive-force induced in such coils due to 
the continuously var>dng magnetic field set 
up by the varying alternating currents. The 
consideration of the variation of counter¬ 
electromotive-force is therefore the im¬ 
portant question in the building and opera¬ 
tion of all choke coils. 

W hen a coil, formed by winding a num¬ 
ber of turns and layers of double cotton 
covered copper magnet wire about an in¬ 
sulating tube of say hard fiber or prdboard 
has an alternating pressure applied to its 
terminals, as indicated in Fig. 1, an alter¬ 
nating current flows thru the wire of the 
coil according to the well known equation: 

E 

lac = -, in which lac 

VR^ -f (2 'H- / D" 

denotes the current in amperes, indicated 
by an ammeter connected with the coil as 
indicated in the figure; E denotes the ap¬ 
plied alternating pressure in volts, indicated 
by a voltmeter at V in the figure; R de¬ 
notes the resistance of the coil in ohms, 
which may be measured by experiment, 
using a voltmeter and an ammeter with 
direct current or by the use of a W'heat- 
stone bridge testing set, or which value may 
be calculated from the size of the wire and 
its length; / denotes the frequency of the 
applied pressure in cycles per second, and 
L denotes the so-called coefficient of induc¬ 
tance of the coil. Should a direct current 
pressure be applied to the terminals of the 
coil, the current would be exprest simply 
by Ohm’s law as: 

E 

I<fc = - 

R 

It is evident by comparing the two equa¬ 
tions, if the applied pressure A, C. and the 
applied pressure D. C. should have the same 
numerical value in volts, there would be 
much less resulting current according to the 
first equation than from the second, if the 
term exprest by (2 f L)* has any con¬ 
siderable numerical value. This of course 


depends upon the value of / and of L. The 
value of / is fixt by ihe value of the ordi¬ 
nary commercial frequencies of power cir¬ 
cuits, ranging from 40 to 100 cycles per 
second, with 60 cycles as a very common 
frequency. The value of L depends upon 
the square of the number of turns on the 
coil, and vcr>’ largely upon the material that 
is inserted into the coil to serve as a core. 

The value of L is exprest by a unit called 
the henry, may be very easily and quickly 
ascertained by experiment for any coil, and 
may be quite accurately calculated from the 
number of turns wound on the coil, the area 
of cross-section of the central hole thru the 
coil and the length of the coil, when there 
is no iron or other magnetic material near 
the coil. 

Let us examine somewhat carefully the 
first equation. First, suppose the value of 
/ is O; then 2^^ f O and the equation 
becomes: 

E E 

lac = - = - or Ohm’s law. 

VR" R 

W’hen / = 0, the current is a direct cur¬ 
rent, and Ohm’s law should be applicable. 
Next suppose L = 0; then also will 
EE 

lac =-= — and Ohm’s law again ap- 

VR= R 


Jj JJ 


pp 


Chseef core chohe co// 


A Well-Designed Choke Coll of the Double- 
Pole, Closed.Core Type. One-half of the 
Winding Is Placed on Each Leg of the Lami¬ 
nated Sheet Iron Core. 

plies. The value of L can be 0 only 
when the w'ire constituting the coil is not 
wound in the form of a coil; that is only 
when it is straight. The A. C. current in a 
straight wire is the same as the D. C. cur¬ 
rent if the numerical value of the A. C. pres- 
^u^e is the same as the numerical value of 
the D. C. pressure. 

For illustration, suppose the value of L 
is, first, 1 henry and that / = 60. The 
numerical value of the term (2 f L)* be¬ 
comes (2 tt X 60 X 1 )’ = 37r: (very near¬ 
ly). It may readily be appreciated that the 
2 / L term has a very important bearing 

on the numerical value of lac when the 
values of E and R arc fixt. The value of 
E is always fixt by the pressure of supply, 
the value of R is of course fixt when the 
coil is wound. Usually the frequency is also 
fixt by the frequency of the supply, which 
leaves L as the only variable quantity re¬ 
maining that allows a variation in the cur¬ 
rent denoted by bir. After a coil is wound, 
the value of L is not variable unless the 
windings on the coil may be varied. This 
of course is not feasible except within 
rather narrow limits. The coil may be 
wound in sections, with taps, arranged for 
connecting with apparatus, thus allowing a 
variation in a comparatively few steps. 

If the coil is provided with a movable 
iron core consisting of varnished iron wires, 


the means are provided for not only giving 
a very wide variation to L, hut for making 
the variation absolutely gradual, 

Suppose, for example, that a coil has 
an ohmic resistance of 5 ohms and a co- 
cfticient of inductance of .0162 henry. 
Find the current in the coil when an alter¬ 
nating pressure of 110 volts at 60 cycles is 
applied to the terminals of the coil? Mak¬ 
ing the proper numerical substitutions in 
the fundamental equation gives: 

110 

lac = — - 

V(5)" -f (2 TT X 60X.0162)* 

no no 


V 25 -f (377 X .0162)" 

V62.7 

= 13.9 amperes. 

With an applied direct-current pressure 
of no volts the current in the same coil 
will be found from: 

no 

\dc = -= 22 amperes. 

5 

The coiling of the wire, therefore, ac¬ 
counted for 22 — 13.9 = 8.1 amperes. 

In order to reduce the current to 13.9 
amperes on a direct current circuit, it will 
be necessary to introduce a resistance in 
series with the coil having a value of 
no ~ 69.5 

R^ =-= 2.9 ohms. This may 

13.9 

be understood better by consulting figure 2, 
which represents the coil connected in series 
with an auxiliary resistance Rx across a 110 
volt circuit. 

The current in this arrangement may be 
exprest by: 

E 

Idfc =-; 

R -f- Rz 

and if tlie proper numerical values are sub¬ 
stituted in this equation the result will be: 

no 

13.9 =-, from which 

5 X 1^ 

(5H-R^) 13.9=110; 

5X13.9+13.9 Rx = n0 

13.9 Rx= 110-5X13.9 
110—5X13.9 

Rx — -= 2.9 ohms, 

13.9 

{Continued on pogc 185) 



Experiment with Choke Coll Designed for 
A. C. Circuit Connected to D. C. Circuit, 
Showing the Effect of Inductance or Imped¬ 
ance on the Current Consumed. 
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LATEST PATENTS 



Luminous Attachment for Gun« 
Sights. 

(No. 1.292,2)1, issued to Harold S. 
Young and !■'. H. Hide.) 



coated with a covering of luminous 
paint, or wme such other light- 
radiating pigment, which can be 
easily discerned at night.^ The bene¬ 
fit of this improvement in sights is 
that the marksman looking thru his 
rear sight can easily discern his for¬ 
ward point or sight due to the ^act 
that the same is covered with this 
radium paint. 


Electrical Condenser. 

(No. 1,292,589, issued to K. F. Dar- 
mezen du Rousset and Chas. E. 

Brandt.) 

It is a generally accepted fact 
that in electrical condensers formed 
of flat conducting surfaces separated 
by some dielectric the charge is un¬ 
equally distributed from the center 
to the edges, its density being 
greater toward the perifery where 
the ruptures are always produced. 
In this new form of invention a 
condenser is provided whereby it is 




possible to localize the maximum 
tension at the central point of the 
system, and also increase the ca¬ 
pacity for a given diameter. It con¬ 
sists of a number of discs arranged 
in the form of a quenched gap, 
wherein metal plates with concave 
surfaces are used, and between these 
various plates insulating discs are 
placed- _ 


Photographic Phonograph. 
(No. 1,291,702, issued to Frank W. 

Adsit.) 

One of the principal points in this 
new invention is the providing of 
means for registering bn a film the 
graphic representation of sound. An¬ 
other object is to provide a means in 
connection with this film whereby a 
light reflected from a mirror may be 






i 


registered on either one side or the 
other of a center line down the film 
or on both sides of this simultane¬ 
ously. It is also possible by special 
means to reproduce these graphic 
representations registered on the 
film, so that musical sounds or voice 
currents may be reproduced. 


Automatic Record Stop for Phono* 
graphs. 

(No. 1,291,985, issued to D, M, 
Manson.) 

The principal innovation in this 
invention is an electrical means, 
whereby after a record has been 
played the needle will be carried 
back to the starting point, so that 
the playii^ of the record may be re¬ 
peated. The invention as a whole 
ennsists essentially of an arm secured 
at one end to the sound box crook, 
magnetic means being provided for 
drawing down the opposite end of 
the arm, thereby raising the sound 



box and needle from the record. 
Also a means is provided for coun¬ 
terbalancing the weight of the sound 
box during its return or downward 
movement. An ingenious scheme is 
devised whereby the tapered tube, by 
means of an adjustable stop, can be 
designed to be turned in any posi¬ 
tion to correspond with the starting 
point of the record, and a spring 
connected to the tapered tube and 
bracket, whereby the taper tube can 
be turned from the center ot the 
record when the needle is out of 
contact with the record and brought 
back to the starting position. 


System for Amplifying Variable 
Currents. 

(No. 1,297,188, issued to Irving 
Langmuir.) 

This invention is merely a means 
devised for utilizing an electron 
discharge and comprises several 
novel systems of connections where¬ 
by the weak currents can be repro¬ 
duced as stronger currents. Taken 
as a whole, it is merely a modifica¬ 



tion of the several step amplifier, as 
has appeared heretofore. In general 
it has some new points of interest, 
but taken as a whole, the invention 
boils down to the fact that it con¬ 
sists of a number of electron dis¬ 
charge devices connected in cascade 
for the amplification of currents. 
The bulb itself is made of quartz 
previous to an ultra-violet light, and 
into which are sealed in the usual 
manner an electron-emitting cathode 
and anode. The cathode of this 
particular bulb consists of potassium 
or sodium, which will emit electrons 
when illuminated by a source of 
light. 


Magnetic Protector for Ships. 
(No. 1,293,539, issued to John and 
Sophie Pies.) 

The principal device is a form of 
arm extending from the ship on 
each side attached to an electro¬ 
magnet with a flexible chain banging 
in the water, and arranged with a 


number of floats to depend from 
these extending arms. One circuit 
is formed in scries with these mag¬ 
nets to a large generator, and the 



the two chains that hang from either 
side of the ship. The apparatus is 
arranged to detect submerged tor¬ 
pedoes, mines, etc., due to the fact 
that their presence would increase 
the conductivity between these two 
chains and cause the circuit to be 
closed and ring the bell. 

Electrically-Heated Apparatus for 
Moistening Shoes. 

(No. 1,294,533. issued to \V. W. 
Reed.) 

It has been found that much of 
the cracking and breaking of shoes 
incident to the lasting operation can 
be avoided by preliminarily treating 
with a hot vapor. A tank is pro¬ 
vided which will maintain the water 
automatically at a constant level, 
and an electrical heating unit ar¬ 
ranged to heat the water. A layer 
of absorbent material is placed on 
top of the heated water, and an 
automatic means provided for main¬ 
taining the upper surface at a con¬ 
stant level, thereby permitting the 



Selenium Relay. 

(No. 1,293,098, issued to A. N. 

Hovland.) 

This new form of relay is built on 
the principle that a conducting wire 
placed in a magnetic field will be dis¬ 
placed laterally when an electric 
current is past thru the same. This 
fact is maae use of, for instance, in 
wire galvanometers and in light¬ 
writing apparatus, also that the mag¬ 
netic held is used to produce a very 
sensitive relay, utilizing one or more 
photo-electric cells on the general 
type of a selenium cell. A shutter 
means is provided for decreasing ancf 
increasing the resistance of the cell, 
and by such means it is possible to 
relay currents. 



Illuminated Aquarium. 

(No. 1,297,254, issued to Natsuo 
Sato.) 

A novel and attractive improve¬ 
ment on the usual form of aqua¬ 
rium, which consists of a ^ howl 
which is permanently illuminated 
from above by electric lamps, and 
which arc concealed in the lamp, 
and intended for use in drawing 
rooms. It consists of a metallic 
tube which runs up centrally thru 
the apparatus, and thru which tube 
also is run electric wires to operate 
the bulbs under the lamp shade. 
Were this tube to be in actual con¬ 
tact with the water, it might pos¬ 
sibly cause some chemical reaction, 
which would be detrimental to the 
fish in the bowl The inventor 
overcomes this by using a glass 
tube over the metal pipe, which 



may be formed in one piece with 
the bowl or may be separate and 
cemented together in order to pre¬ 
vent leakage. The bottom of the 
bowl is arranged to present a pleas¬ 
ing appearance with a bed of sand. 


Electric Gas-Detecting Safety 
Lamp. 

(No. 1,294.806, issued to C. G. 
Hunt and John H. Coyle.) 

The main feature of the invention 
consists of a lamp and a sealed 
chamber, with a source of light in 
said chamber. A means is provided 
whereby a gas pressure inside the 



chamber normally maintains the 
light, but if fumes are present on the 
outside, this external pressure will 
cause the light to be extinguished. 
It operates on the principle that the 
internal pressure or the gas will nor¬ 
mally maintain the light, but should 
the gas pressure in the chamber be 
brought to an inferior or superior 
pressure to that without the cham¬ 
ber, then the light will be extin¬ 
guished. 
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Hur Amateur laboratory I'oi.icsi is open lo all rea«icrs, whether subscribers or not. The photos are judged for best arrangement and einciency of the appa¬ 
ratus. To increase the Interest of this vlepartuieni we make it a rule not to publish photos of apparatus unaccompanied hy that of the owner. Dark photos pre- 
ferrc«1 to lig ht toned ones. We pay $3.00 each month for the b est photos Adaress the Kditor, *’With the Amateurs” Dept. _ 


‘'“AimiatetLB.r ElecUipncal ILalboratioiry*® 

Tins MONTH’S s.roo winnkii—j. cahroll torias 


I AM an appreciative reader of >our magazine and wait anxious 
ly for it to arrive from month to month. I find lots nf 
enjoyment in looking over the photos of Amateur “Labs’*, and 
so am sending a “shot" of my own little workshop. 

In this room many interesting and educational experiments are 
performed in chemistry, electricity, metallurgy and elcctro'chcm- 
istry. I have apparatus for both qualitative and quantitative 
analysis, electric furnace analysis of iron, steel and carbon com¬ 
pounds and for the analysis of co.tI gas and by-products. A 
complete bacteriological outfit is also one of my valued possessions 
ind by its means microscopic examinations of water arc conducted. 
This about completes the chemical end. 

In the electrical division I have motors, a generator (A.C., (>0 
volt, 60 cycle), a 50 watt D.C. generator, step-down and step-up 
transformers, high frequency alternator, bigh-frequcncy high- 
voltage transformer, Oudin coils, Tesla coils and spark coils. I 
have an eJcctric arc furnace by means of which I conduct small 
experiments in the production of synthetic gems, electrolytic 
rectifier, electrolysis apparatus and “bunches** of other “junk**. 
At present I have under construction an A.C.-D.C. switchboard, 
also a three-step audion amplifier and two long wave loading 
coils. When the “Lab” is drest out in all its new furniture, I 
will send you another scries of photos. 

Another photo shows my radio set which has just been unsealed 


and which I know' is just "hankering** to have the old oscillations 
(lowing once more thru its coils. Another view shows my battery 
switchboard and electrical work bench with spark coils. Tesla 
coil, Oudin coil and other "stuff**.—J. Carroll Tobias, 106 N. 
High St., Bethlehem, Pa. 

IIO.NOUABLE .MEXTION (One Yenr’s Subscription 
lo Hie ELECTRICAL EXPERLMEx\TER) 

— CHESTER A. WRIGHT 

Herewith arc photos of my radio station. I have been a steady 
reader of the Electrical Experimenter for some lime and get 
many good ideas and hook-ups. My apparatus is mostly home¬ 
made, consisting of a condenser made of heavy plate glass with 
aluminum sheets. The rotary .spark gap is made of a 1700 R.P.M. 
fan, and llie disc of an Edison disc record. It gives a very 
good tone. My oscill.ition transformer is made of heavy brass 
ribbon and is very easy to adjust. I use a Clapp-Eastham 1 K.W. 
transformer. My receiving apparatus consists of home-made 
couplers from w'hich some very close tuning can be had. I use 
an audion and galena non-jarable detector, both with great re¬ 
sults. I also have Murdock variable condensers, and two sets 
of Brandes’ phones.—Chester A Wright, 611 Green St., Greens- 
burg. Pa. 
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By E-MERSOH EASTEREIHG 


^^>8. FUNNY thing happened 
^ other day,” laughed 

Punk Loomis. Stokes 
looked up from the telephone 
direetory. “A guy,” eontinued 
Punk, “was standing under a 
belt in the factory. The fellow 
had on rubber boots. He was talking to his 
wife, and when she started to leave—you 
see, they were newlyweds—he reached over 
to kiss her. WOW! You ought to have 
seen them! One of them got it in the nose 
—the other on the lips—and it cracked like 
a young bolt of lightning. You see, the 
rubber boots made a Leyden jar out of the 
man—a human condenser. That kiss sure 
had a kick.” 

“I guess that was about as funny to them 
as it was to the lady who was cleaning 
clothes and set the rag, saturated with gaso¬ 
line, on fire in her hand by drawing a spark 
from the friction of the wool and silk. 
Both were static, you know,” Here he 
turned and walked to the telephone and 
asked for long distance. In a few minutes 
he returned. 

"Quite a commodity, this telephone. In 
the old days when the citizens thought it 
proper to run in marathons in the ‘alto¬ 
gether,^ if I should happened to have been 
let loose at that time, and happened to have 
gotten word to a guy the same distance as 
the present case here, I should had to have 
waited for at leart a week—with the best 
runner that the country had, to tell the ad¬ 
joining country to go to hades—for the 
answer.” 

"Can you reel off another sentence like 
that w’ithout stopping for air again?” asked 
Bender. 

"Jumping over such improvements as 
Paul Revere and the pony express brought 
about, we land up at the chapter in scientific 
history where a bird by the name of Morse, 
with three other names before it, two of 
them Sam and Finley—I don’t know the 
other—it don’t make much difference any¬ 
way. W’hat we are driving at is the fact 
that after muttering, Tf the presence of 
electricity can be made visible in any part 
of the circuit, I see no reason why intelli¬ 
gence may not be transmitted by electricity,' 
he rigged up a couple of magnets and an 
arm and anvil—behold! We have the 
telegraph sounder. Then the next thing 
was to contrive a scries of dots, dashes and 
spaces to convey that intelligence he was 
speaking of. It took a lot of salesman¬ 
ship for Sam to get his trick across, but 
perseverance wins out in the finale—so, 
first act in the comedy of the telegram. 





Sam Finley Morse, the Dash and Dot Kid, 
Also the Ancestor of the Telegraph 
Messenger. 


K.eepiia^ tBe Wires 
Mott 

"Then another guy—you’ve heard of him, 
Bell, Alexander Graham, Proff. in vocal 
hygiene or physiology—drops in on us. 
This student of the art and mechanics of 
the first cause for conversation got down 
into the throat of the matter and found out 
a lot about the reason why some men leave 
home. M’hile tr>*ing to make the telegraph 
do more work for the number of wires 
used, it is related that this gentleman was 
alleged to have developed the telephone 
—but none would recognize in the origi¬ 
nal article any resemblance to the pres¬ 
ent instrument of long-di^ance chatter. 

"Another duck—Prof. Llisha Gray— 
would have landed the fish if it had not 
been that Bell got his draftings in the 
patent office (no, not the Phoney Pat¬ 
ent Offizz) and beat the dear old chap 
out of the gloiy'. Which all goes to 
show that some great minds do run in 
the same channel. But Gray should 
worr>'. He is guilty for the telautograph 
being on the market. No, he 
is not Elisha of the fiery 
chariot. 

"Europe was a long way off 
until Cyrus Field succeeded in 
stringing an undersea coble be¬ 
tween the two continents in one 
piece. That made him get in 
rich with Congress, and he got 
a medal to show his friends 
for the stunt, too. It was in 
1858—the time that George 
W’ashington was fighting the 
battle of Waterloo — that the 
cable had one end in the good old U. S. and 
the other in Europe. I don’t suppose you 
care, but Cyrus gave a few kicks and gave 
up in the city of New York, 1892. 

"You know of Nick Tesla (his picture is 
on one of the other pages), the fellow that 
pulled one over on Columbus in the egg 
stunt. Well, he just had to do something 
for the telephone and invented a repeater 
for it. Then Tom— who? Edison—im¬ 
proved it a lot. And a gob of other guys 
boosted the proposition along. Some wise 
guy hops along and steps on two circuits, 
and sticks another to work on the same 
lines—Hoovering on wity. It was on the 
same order that Bell tried to do wdth the 
telegraph, only different. They dubbed it 
the phantom circuit, altho it is not as mys¬ 
terious as the name implies. Then along 
comes the nndtiplex system, words and 
music by Major General Georgie Owen 
Squier, Chief Signal Officer of the United 
States Army, and right away he goes the 
phantom circuit one better by letting five 
talkers in on the line simultaneous together 
and at the same time. Not only that, but 
it lets a crowd of ‘brass pounders’ in on the 
circuit at the self-same operation, tout dc 
stilt e. 

"De Forest, in his 

wir e 1 ess experiments, 
slipt them the pass to 

get in on that stunt by 

creating the Audion. 
That is why the system 
is referred to as the 
zvired wireless. 

"By combining wireless and the lines 
together, we get some pretty long dis¬ 
tances covered by the voice. Not so 

long ago when some notable English guy 
listened to both oceans at the same time 
over the telephone we thought it was 
grand. To-day that’s commonplace. 
Now, if the guys around the player stop 


coughing, and they have good conditions 
and sensitive instruments, it is possible to 
hear Hawaiian hula players do their song 
and dance in New York City over the wire 
and wireless. 

"I doubt if Sam Morse knew what he 
really did when he constructed his first 
telegraph instrument. Just think of the 



Prof. Alexander Graham Bell, the Gink Who 
Invented the Hello Girls. 

war and sporting (accent on the sporting) 
wires! What would we do without them? 
Take the business as a whole. We would 
feel like we were lost without ’phones and 
‘wires.’ 

‘‘When the real thing marches in, a load 
of by-products comes out on the next sec¬ 
tion. When Edison called up over a 
’phone and instead of saying ‘Are you 
there?’ or ‘Is this you?’ he said ‘Hello!’ 
That took like ‘Over the top,’ ‘Lay on, Mc- 
Duff’ and such slogans, saws, or what-you- 
call-’ems. Now we would think a boob 
crazy were he to say *I am talking—is there 
anybody on the other end of the line?’ 
‘Hello’ is good an>"Avhere, China, Africa, 
or Chile, but not in France, where it is 
‘Alloh.’ 

"Now, if we can only get rid of the cen¬ 
tral station,” said Punk Loomis, "and re¬ 
place the live hello-girl with an automatic 
one that w’ill not get tired or angr>^ wffien 
the customers cuss over the ’phone, then 
we w'ill have it dowm pat.” 

“You’re hvay behind the times,” came 
back Stokes with an impatient gesture of 
his head. "What you want to do is to take 
a flying trip to Chicago and give their auto¬ 
matic telephone rinktum the once over. 
And, believe me, it is some contraption. Of 
course, Windy City citizens have the regu¬ 
lar Bell ’phone also, so when the 3 ' get tired 
of cussing the hello-girls they can switch 
to the automatic, which is some indoor 
sport. The two systems necessitate the 
use of two telephones in one office, and on 
any Monday morning you can see your 
Windy citizens doing the hula-hula trying 
to talk into t\vo phones and to two cus- 
{Continued on page 155) 
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THE ORACLE 



4. If a quick 
research work or 
are answered. 


The ‘'Oracle*’ Is for the solo henefll of all ctcetrioal experimenters. Questions will be 
answered here for the bcnelU of all. but only matter of sutticieiu Interesl will be published. 
Rules under which questions will be answered; 

1. Only three (tuestions can he submitted to be answered. 

2. Only one side of shetd to be written on; matter must be typewritten or else written 
in ink, no penciled matter considered. 

3. >5keiches, diagram.^^, etc., must be on separate sheets. Questions addrest to this 
department cannot be answered by mail free of charge. 

answer Is desired by malt, a nominal charge of 25 cents Is made for each question. If the questions entail considerable 
Intricate calculations a special rate will be charged. Correspondents will be Informed as to the fee before such questions 


ROTATING MAGNETIC FIELD 
QUERY AND ROGER’S 
RADIO SYSTEM. 

(1004) J. M. McDonald, St. Louis, Mo., 
writes: 

Q. 1. Askinc: several questions about the 
roiatincr magneiic field and Tesla “electric 
egg*’ apparatus. 

A. I. We give you the following sug¬ 
gestions in answer to your questions. Tlic 
rotating magnetic field is very clearly ex¬ 
plained ill the April number of the Elec¬ 
trical Experimenter, containing an article 
by Dr. Xikola Tesla on his induction motor 
and how it works, which we arc sure will 
make the matter plain to you, as a clear 
hydraulic analog>" is given therewilh. 

In connection with the “electric egg’’ 
apparatus, we would advise that the two 
opposite coils are connecicd so as to give 
North and South poles respectively. 

Elsewhere in the present issue you will 
find a special article on the “Rogers' Un¬ 
derground Wireless System for Amateurs.’’ 
This will answer many questions such as the 
one you ask concerning the length of aerial, 
etc,, and briefly we might say that for 
short wave lengths of about 200 to 300 
meters, a wire (rubber covered auto-cablc) 
about 3(X) feel in length could be used. 
When the free end of the wire is grounded, 
the signal strength is reduced. Generally 
speaking, and for ordinar>* amateur and 
even commercial requirements, but one wire 
is found necessary*. 


VALUE OF THE “SOLAR CON¬ 
STANT." 

(1005) Emmanuel Bellon, Peoria, III., 
writes this department: 

Q. 1. About the value of the mean “solar 
constant.’’ 

A. 1. There seems to be indeed much 
promise in the development of an efficient 
solar energy plant, and while little has 
been done along this line in a commercial 
way of late, yet some very* interesling work 
has been accomplished by a number of 
scientists, who have worked on the problem, 
h is a most interesting and valuable field 
to work in. 

The result of nearly seven hundred tests 
conducted by the Smithsonian Institute of 
Washington and in various parts of the 
world, has resulted in accepting 1.93 calorics 
per square centimeter per minute, as the 
mean “solar constant.’’ This is equivalent 
to 7.12 British thermal units per square 
foot per minute. The best body for the 
conservation of the radiant cnergj" into heat 
energ>' is a dead black one. 


RADIO QUERIES ON MIGNON 
RECEIVING SET. 

(1006) A. S. -., Chicago, Ill., in¬ 

quires of the Oracle: 

Q. 1. \Vhat is the coil around the Aiidion 
used for in the Mignon receiving set, and 
also what is the object of the metal coupler 
core? 

A. 1. Concerning the Mignon type R. W. 


No. 3 radio receiver, would advise as fol¬ 
lows : 

Regarding the two specific points you 
mention first, about the coil around the 
.\iidion tube, this is hooked up with one 
of the tuned oscillatory circuits, so that the 

^11 I «I1 ■ W 111 'Hililllf llillil WniNHIl Hill. J 

B Xo 0^5P “Otraefie’”’ B 
I FsrieKads | 

g Do you realize that not one day passes ^ 

^ when we do not receive from 150 to 250 ^ 

^ letters addrest to "The Oracle"? If we = 
^ were to publish all the questions and their ^ 
^ answers we would require a monthly mag- ^ 
; azine five or six times the size of the ^ 
g ELECTRICAL EXPERIMENTER, with no = 
= other matter but questions and answers. ?=• 
^ Of late the influx of letters has become 
g so heavy that several of our associates ij 
^ have heeo forced to discontinue important ^ 
^ editorial work, in order to aoswer the ^ 

^ mail. This we are certain you do not • g 

= wish. You do not want your magazine ^ 
= to lower its present high standard. You 
= want the best, the very best, and you 
= know we never have failed you yet, [ | 

= Moreover the multitude of letters are M 
g wholly unnecessary. Most of the ques- g 
g tions Readers ask every day have been g 
= answered before in "The Oracle." Tliere- ^ 
g fore, ere you sit down to write us, look g 
g over your back numbers, and nine times ^ 
= out of tea you will find the answer, g 

g We strive hard to publish only^ such g 
^ matter as has not appeared before in our g 
= columns, and for that reason, only a small ^ 
= fraction of the queries received by us ^ 
= are actually publisht. ^ 

g Your magazine is steadily coming to g 
the fore as the greatest publication in the = 
scientific world. To keep up its present = 
= high standard and to make it a better and = 
^ bigger magazine requires a tremendous ^ 
amount of untiring effort on the part of = 
^ the Editors. Therefore, in the future, we ^ 
= CANNOT in your own interest, answer ^ 
= questions by mail, free of charge. ^ 

g For questions requiring an immediate g 
= answer our fee is 25 cents for the first S 
three ordinary questions, and 25 cents for ^ 
^ each additional question. We will gladly ^ 
advise fee for special questions entailing s 
considerable research work or calcula- ^ 
^ tions. 

§ Stamped and addrest envelope should S 
= be enclosed with the queries, and more- 
over, any sketches accompanying them ^ 
should be drawn in ink on separate sheets. 

^Write plain and, PLEASE, PLEASE BE -= 
— BRIEF. 

s Editor of "The Oracle." 


o.scillating magnclic field crealed wilhin it, 
would act cleclromagnclically on the elec¬ 
tron stream wilhin the detector, somewhat 
in the same manner as is the case where a 
pcrmancni steel magnet is placed in pro.x- 
imily to a vacuum tube dclector to improve 
its opcraiion. The efTect on the electron 
stream is to cilher concentrate it or spread 
it, thus making the paih from grid to plate 
cither more conductive or less conductive, 
depending upon llic polarity and position of 
the magnetic field. 


Concerning the disc core transformer in 
the Mignon coupler, so far as we under¬ 
stand, this disc core was cither of iron or 
some other alloy of a ferrous nature. Ap¬ 
parently the designer aimed to or tried to 
give the impression that this form of trans¬ 
former would be much more efficient than 
the standard radio coupler, owing to the 
presence of the ferrous core, which of 
course would give a much higher permea¬ 
bility, or flux carrying power. 

\\’e refer you to the March, 1917, issue of 
the Electric.xl Experimenter, page 811, 
where you will find complete diagrams and 
explanation of the Mignon adjustable disc 
core receiving transformer and circuits, 
written by Mr. Ernest Mignon, the inventor, 
himself. 


RECORDING RADIO SIGNALS 

(1007) W. T. Smith, Stockton, Kansas, 
wishes to know: 

Q. 1. Of methods in use for recording 
radio-telegraphic signals. 

With reference to apparatus sufficienily 
.'iensitive to record wireless signals at con¬ 
siderable distances, would suggest that you 
look over the article entitled, “Radio Am¬ 
plifiers,’’ which appeared in the November, 
1918, issue of the Electrical Experi¬ 
menter. A great number of different types 
of amplifiers are there described, and data 
is also given on their make-up. 

Finally, we would suggest that there are 
two methods now in u^^e commercially for 
recording wireless signals. The first one, 
which is employed at the Marconi Trans- 
Atlantic Radio Stations, utilizes two to three 
stage vacuum valve amplifiers, and the sig¬ 
nals are recorded on a phonograph or “Dic¬ 
taphone.” The second method is that which 
has been used by the Dc Forest engineers, 
and this system of recording wireless mes¬ 
sages or signals, utilizes two, three, or 
higher Audion amplifiers to boost the sig¬ 
nals to a sufficient strength to operate a 
polarized relay. This, in turn, actuates a 
Morse register or tape recorder. The De 
Forest people liave also successfully em¬ 
ployed a Poiilsen telegraphone for record¬ 
ing the signals after amplification by an 
Audion amplifier. 

It might interest you to know that the 
De Forest experts have perfected a six- 
stage Audion amplifier with an amplifying 
capacity of one million times. 


DESIGN OF PHONOGRAPH 
HORNS. 

(1008) Howard L. Quick, Jr., Brooklyn, 
N. V., wants data as follows: 

Q. 1. How a large phonograph sound 
chaml)er or horn should be built? 

A. 1. Relative to construction of phono¬ 
graph sound box or horn, which in every 
case should be of some hard wood, an 
emineni sound aiilhorily, Prof. Dayton C. 
Miller, gives data as follows: The horn is 
best constructed of some bard wood sucli as 
maple, mahogany, hollywood or oak. The 
(Continued on page 146) 
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In the Great Shops of 


Learn 

Drafting 


f\ll tools The country is cry- 

students ing for skilled drafts- 

t section men in all lines. Thou* 

minutes’ sands of positions open 

\vitb princely salaries. 

We give you the ad- 
^ vantage of our big 

shops. Xo other school 
? can do this. Xo\v is 

the time to get into 
this big held. E.xperts 
train you under prac- 

.^e^^ions working condi- ■ 

ical way I 

“ ^ ^ drafting on the con- 

S • f pon below and mail 
it at once for.full par- 
Ook I ticulars. 

what 

♦ COYNE TRADE AND 

▲ ENGINEERING SCHOOLS 

Bennett W. Cooke. Director 
▼ Dept. 26, 39-51 E. Illinois St. 
^ Chicago, 111. 

^ Please send at once your big Free 
^ Book—I am interested in 
[ 3 Electricity [ ] Drafting [ ] Plumbing 
[ ] Motion Picture Ooerating 
CCheck trade itttcrcsted in) 


Become an Expert in 3/2 Months M 

Xo need of taking from 1 to 4 years to become an 
expert, we have proved this in thousands of cases. 

The Coyne method of practical training eliminates ^ 

all books, useless theory and other non-essentials and quickly 
trains you in just what you need to know to become 
an expert. ^ 

Earn Your Way 

Don’t tell yourself you haven’t got the money to conic to 
Coyne. If you have ambition and the nerve of a real man. \\ rite t 

that's all you need. Dozens of our students every year work Covue i 

in their spare time and earn their living e.xpenses. Dozens of ^ ' j 

others work in the day time, earn all their expense and attend can CiO. 

our evening school. Our employment department will help trade ^ 

you without charge. send a’ 

BENNETT W. COOKE, Director 

COYNE TRADE AND ENGINEERING SCHOOLS 

Dept. 26 39-51 E. Illinois Street, Chicago, III. 
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Health-Beauty-Power 

Treat Yourself in Nature’s Way 

The Therapeutic White Rays of the 
Sterling Lamp are a scientific adapta¬ 
tion of the marvelous healing properties 
of the sun's ra>'S. The warm, soothing, 
soft, white rays penetrate and vitalize 
ever>' cell and tissue; new cell growth is 
stimulated; the body is refreshed and 
vitalized. 

It brings you a clear, unblemished skin, 
rose-tinted cheeks, bright eyes; quickens 
the sluggish blood, rebuilds firm new mus¬ 
cle, and clear, new skin. 


s 


TERLING THERAPEUTIC LAM| 

‘The Light That Heals" 


Relieves pain without destroying vitality. Abso. 
lulely eafe: no vibration, ehork or pain. Doea awav 
nrlUj oso of harmful drucs. R«?Uef from pain resulta 
Uie momeoi you snap the electric switch. Rbeumo* 
tlsro. neuralgia, aoro throat, earache, goitre, head¬ 
ache, oervoua coodlUons. and Inoumerahle other ail¬ 
ments. are InstanUy eased and relieved. lovaluablo 
In the treatment of skin diseases. Physicians en¬ 
dorse and recommend Therapeutic Light to you. 

Send Coupon for Free Book 

Nothing vague or mystic In the Sterling Lamp. 
Our free book tells of Ha uses and many beneflts- 
dcals with the simple, fundamental laws of health 
and beauty. Tells you how to treat yourself at a 
few cents In cost., relieving you of pains and ail¬ 
ments and awakening your energy; how others In 
hoapltala. sanitariums and 
thousands of private homes 
have benefited. Don’t suf¬ 
fer headaches and other 
pains oeedlessly—let N'a- 
ture and Science help 
you to health, beauty 
and greater vitality. 



STERLING 
THERAPEUTIC 
LAMP CO. 

Dept. ILStSC^iddAve, 

Chicago, 111. 

Use This Coupon 

STERLING THERAPEUTIC LAMP CO.. , 

OepL 13. 546 Garfield Avs., Chicogo. Illinois. j 

Please send me, without cost or obligation, your j 
fully lllii.xtrtted booklet describing the Sterling | 
Therapeutic Lamp, ita uses and heneflta. | 

Name . | 

Street & No. I 

I 

. \ 


City .State 


PHOTO CRAFT 


TTic New Photographic Journal 
Devoted to the Art of Picture 
Taking and Nature Work With 
the Camera. 

The only Photographic Magazine de¬ 
voting a department every month 
excluaively to Nature Photography. 

June Issue Will Contain: 


“Bird Photography”, hy H. T. 
Middleton. 

“Some Strange Thtnga From 
Australia.” 

“Nature Work With the Camera.” 
“Pictures in June.” 
and many other exrtu.slve pictures and 
articles. Don't fall to gel this l.ssue If 
you are interested In Picturei. Four 
Competitions with Cash prizes leading 
to s fifth. Send lOc today for three 
months* trial subscription. 


Photo Craft Magazine 

Ann Arbor - - Michigan 


I THE OIRACLE 

' {Cotitiiiurd from page 144) 


wood for ordinary size liorn.s may be K' 
to )4 inch stock, finished perfectly smooth 
inside and preferalilv variiisliecl. Glue the 
joints and do not nail tliem. MahoRany is 
very well suited to the purpose indeed. The 
wood stock used should he quite thick, as 
the w hole principle of the phonograph sound 
chanibcr is to vibrate the column of air 
within the chamber, and with this object 
in mind, and as pointed out by some of the 
highest scientific authorities on acoustics, 
the walls forming the chamber should not 
be thin enough to vibrate, but should be 
rigid, so that the column of air can vibrate 
freely, and only this column of air. 

The longer the horn the better, and as 
the wave length in air of the average voice, 
such as the baritone, is about 4^ feet, the 
total mean length of the sound chamber 
from the reproducer should not be less than 
this value. Providing the sound chamber 
has at least this length, and that the dia- 
fram of the reproducer is large enough, 
say at least inches, so as to vibrate at 
the usual range of frequencies predominant 
in speech and music reproduction, then you 
should obtain very good results. 

A high authority in the field of acoustics 
recently mentioned to the Editor of this 
column that the best phonograph music he 
ever heard in the laboratory, was that given 
from a wooden horn seven feet long, which 
took care of all the longer as well as the 
shorter wave lengths and frequencies. Very 
fine results were obtained from a still more 
rigid horn, constructed of concrete, he 
slated. 

This authority also mentioned that a very 
slight difference was noted as to whether 
the sound chamber was made square or 
round in cross-section. The lines of its 
length should expand continually and not be 
parallel. Furthermore, the general contour 
or shape of the walls of the horn may be 
made perfectly straight, and no increased 
efficiency is obtained by any fancy frills or 
curves in the horn, as is claimed by many 
phonograph companies. Also it is a proven 
fact by laboratory tests, that any form of 
wooden grill or vane whatsoever placed in 
the mouth or opening of the sound chamber, 
only lowers the tonal and acoustic efficiency 
of the instrument. 

With regard to needles, it is also inter¬ 
esting to note that tests have shown where 
anything softer than a steel, diamond or 
saffire point is used, that pure and clear 
sound reproduction is sacrificed, such as 
when fiber needles are used. Prof. Miller 
stated the situation very succinctly and cor¬ 
rectly, we believe, when he said that “If you 
use fiber needles and like them, then use 
them, as they of course effect a saving in 
the wear on the records.” The fact re¬ 
mains however, that any such needle as this 
absorbs a considerable portion of the vi¬ 
brations of the music picked up from the 
record, and dissipates it before it ever 
reaches the diafram. The same reasoning 
applies to many other fancy attachments 
offered to the phonograph public. 


A. C. MOTOR STARTING COIL CON¬ 
NECTIONS. 

0009; (r. S. <^iokk’n, Harrisburg, Pa., 

writes: 

Q. 1. How do you connect up the start¬ 
ing coils on an A. C. single phase induction 
motor ? 

A. 1. We give herewith diagram of con¬ 
nections for the four starting coils on your 
A. C. motor. The current must flow around 
the successive poles in an opposite direction, 
(Continued on page 148) 



NUMBERS 


L ast month I showed you how iieces- 
^ sary it was to the life and growth of 
a big magazine like the Electrical 
Experimenter to have a large number of 
satisfied advertisers, and explained how 
more advertisers meant a bigger magazine 
for yon and more reading matter. This 
month I want to give you a few more 
reasons why it is svorth your while to pa¬ 
tronize firms who advertise, and especially 
those w’ho advertise in the Experimenter. 

When you pay your good money for 
some article, no matter what it is, you want 
to get the very best quality possible for 
the money. Advertised articles are always 
of better quality than unknown, unlabeled, 
and unbranded goods. This is easily 
proven. Compare such well-known brands 
as the Sonora Phonographs, Starrett Tools, 
Brandes or Murdock Receivers, etc., with 
similar articles put out by firms who have 
not the ambition or progressiveness to 
standardize their merchandise. The com¬ 
parison alw’ays proves the superiority of 
the advertised article. 

There is a good reason why this is so. 
It costs money to advertise. An inch ad in 
the Electrical Experimenter costs $8.40 
for one insertion—a page ad $264,60. An 
advertiser who is using ten or twelve maga¬ 
zines and spending anywhere from $1,000 
to $10,000 a month to tell you about the 
goods he has for sale, must get his money 
back by keeping you as a steady customer. 
It costs too much to make the first sale 
to drop your friendship then and there. 
He must make you a strong booster of 
w’hat he has to sell, and keep you a 
steady customer if he is to make money. 
The only way he can do it is by giving 
you better quality and a cheaper price than 
possible anywhere else. If he doesn’t give 
you a better article and save you money 
you won’t remain a steady customer and 
he loses. 

Therefore, w’hen an advertiser spends a 
small fortune each year to build up a repu¬ 
tation, don’t think for a single moment that 
he is going to risk that reputation or run 
the chance of having his money thrown in 
the gutter b}' putting out inferior goods. 
Far from it! The advertiser lays his cards 
on the table. He says, “Here’s who I am, 
and what I am and what I have to sell 
you.’’ He is frank with you. He does not 
try to “stick” you. He cannot afford to. 

When you send your orders to any concern 
which advertises in the Electrical Ex¬ 
perimenter you know that you are sending 
them to a reliable firm (w^c do not accept 
advertising orders from any concern except 
those that we know are reliable.) You will 
know that the goods which you will get are 
the best that you could buy for the money. 
Yon will know that the advertiser stands 
back of his goods and is willing to make 
good if any dissatisfaction should arise. 

I have given you only a few reasons why 
it is a business proposition for an adver¬ 
tiser to give better service, put out a better 
quality of goods, and offer you more for 
the money than you would get from a non¬ 
advertiser. There arc many others. Next 
month 1 will take up the matter of costs 
and prices and show you just how the 
advertiser can sell goods more cheaply than 
his competitor. 

Advertising Manager, 


You benefit by nicntionitxg the "Hleclrtcal Jixf>cnnientcr” uhen unting to advertisers. 
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How to Increase Your Will Power 

In One Hour 


Author of This Article Tells Ilmo lie Quickly Acquired a Dominating 
Will Po 7 oer That Earns Him Between $o0,000 and $70,000 a Year 


F our \TARS ago a man offered me a 
wonderful bargain. He was hard up for 
money and wanted to sell me some shares 
in a young, growing company for $1,000. 
Based on the earnings of the Company the 
stock offered me was easily worth $5,000—in 
fact, the man who finally bought the shares 
sold them again in five months at a profit of 
$4,300. 

The reason I didn’t buy the shares was 
that I could no more raise a thousand dollars 
than I could hop, skip, and jump across the 
Atlantic Ocean. A thousand dollars! And my 
income only twenty-five a week. 

The second chapter in my life began a few 
months later, when another opportunity came 
to me. It required an investment of $20,000 
during the first year. I raised the money 
easily, paid back every penny I borrowed, and 
had $30,000 left at the end of the first year 1 
To date in less than four years, my business 
has paid me a clear profit of over $200,000 and 
is now earning between $50,000 and $70,000 a 
year. Yet for twelve years before, the com¬ 
pany had been losing money every year! 

The natural question for my reader to ask 
is, “How could you borrow $20,000 to invest 
in a business which had prenously been a 
failure, after being unable to borrow $1,000 
for an investment that seemed secure?” It is 
a fair question. And the answer can be given 
in two little words —WILL POWER. 


When the first proposition 
passed it by simply because I 
money and coul^’t borrow it 


Partial List of 
Contents 

The Law of Great Thinking. 

The Four Factors on which it 
depends. 

How to develop analytical power. 

How to think "all around" any 
subject. 

How to throw the mind Into 
deliberate, controlled, produc¬ 
tive thinking. 

Detailed directions for Perfect 
Mind Coocentration. 

How to acquire the power of 
Consecutive Thinking, Rea¬ 
soning, Analysis. 

How to acquire the skill of 
Creative Writing. 

How to guard against errors in 
Thought. 

How to drive from the mind all 
unwelcome thoughts. 

How to follow any Uoe of 
thought with keen, concentrat¬ 
ed Powers. 

How to develop Reasoning Power. 

How to handle the mind In 
Creative Thinking. 

The secret of Building Mind 
Power. 

How the Will Is made to acL 

How to set your Will, 

How a strong Will Is Master 
of Body. 

^\*hat creates Human Power. 

The Six Principles of Will 
Training. 

Definite Methods for developing 
Will. 

The NINETY-NIXE .METHODS 
for using Will Power in the 
Conduct of Life. 

Seven Principles of drill in 
Mental, Physical, Personal 
Power. 

FTFTY-OXE MAXIMS for Ap¬ 
plied Power of Perception. 
Memory, Imagination, Self- 
Analysis. ControL 

How to develop a strong, keen 
gaze. 

How to concentrate the eye upon 
what is before you—object, 
person, printed page, work. 

Thetr are only o fete of the 
many eubjecte treated. 


came to me I 
didn’t have the 
I went from 
one friend to 
the next and all 
turned me 
down. Several 
refused to talk 
business with 
me at all. They 
all liked me per¬ 
sonally, and 
they asked 
about the kid¬ 
dies, but when 
it came to 
money matters 
I hadn’t a 
chance. I was 
scared stiff 
every time I 
talked to one 
0 f t h e m . I 
pleaded wilb 
them, almost 
begged them. 
But everybody 
had their 
“money all tied 
up in other in¬ 
vestments.” It 
was an old ex¬ 
cuse, but I ac¬ 
cepted it meek¬ 
ly. I called it 
hard luck. But 
I know today 
that it was 
nothing in the 
world except 
my lack of Will 
Power or rath¬ 
er my weak 
Will Power, 
which kept me 
from getting 
what I wanted. 


When I heard that the man sold those shares 
at a profit of $4^00, it seemed that my sorrow 
could not be greater. That profit was just 
about what my salary amounted to for four 
years I But instead of grieving over my “hard 
luck,” I decided to find out why I was so 
easily beaten in ever>*thing I tried to accom¬ 
plish. It must be that there was something 
vital that made the difference between success 
and failure. It wasn’t lack of education, for 
many illiterate men become w'ealthy. What 
was this \ital spark? WTiat was this one thing 
which successful men bad and which I did 
not have? 

I began to read books about psychology and 
menial power. But ever>’thing I read was too 
general. There was nothing definite—nothing 
that told me what to do. 

After several months of discouraging effort, 
I finally encountered a book called “Power of 
Will,” by Prof. Frank Cbanning Haddock. The 
very title came to me as a shock. When I 
opened the book I was amazed. I realized 
that will power was the vital spark—the one 
thing that I lacked. And here in this book 
were the very rules, lessons and exercises 
through which anyone could increase their will 
power. Eagerly I read page after page; in¬ 
cluding such articles as The Law of Great 
Thinking; How to Develop Analytical Power; 
How to Concentrate Perfectly; How to Guard 
Against Errors in Thought; How to Develop 
Fearlessness; How to Acquire a Dominating 
Personality. 

An hour after I opened the book I felt like 
a new person. My sluggish will power was 
beginning to awaken. There was a new light 
in my eye, a new spring in my step, a new 
determination in my soul. I began to see, in 
my past, the many mistakes I had made, and 
I knew I would never make them again. 

I practiced some of the simple exercises. 
They were more fascinating than any game of 
cards or any sport. 

Then came an opportunity to acquire the 
business which bad lost money for twelve 
years, and which I turned into a $50,000 a 
year money maker. Instead of cringing before 
the moneyed people, I won them over by my 
sheer force of wnll. I would not be denied, 
and my every act and word since then has 
been the result of my training in will power. 

I am convinced that every man bas with¬ 
in himself every essential quality of success 
except a strong will. Any man who doubts 
that statement need only analyze the success¬ 
ful men he knows, and he will find himself 
their equal, or their superior, in every way 
except in will power. Without a strong will, 
education counts for little, money counts for 
nothing, opportunities are useless. 

I earnestly recommend Prof. Haddock’s great 
work. “Power of WUl,” to those who feel that 
success is just out of reach—to those who lack 
that something which they cannot define, yet 
which holds them down to the grind of a 
small salary. 

Never before have business men and women 
needed this help so badly as in these trying 
times. Hundreds of real and imaginary ob¬ 
stacles confront us every day, and only those 
who are masters of themselves and who hold 
their heads up will succeed. “Pow'er of Will” 
as never before is an absolute necessity—an 
investment in self-culture which no one can 
afford to deny himself. 

I am authorized to say that any reader w^ho 


carc*s to c.xaminc “Power of Will” for five days 
may do so without sending any money in 
advance. If after one hour you do not fee! 
that your will power has increased, and if 
after a w'eek’s reading you do not feel that this 
great book supplies that one faculty you need 
most to win success, return it and you will owe 
nothing. Otherw'ise send only $3, the small 
sum asked. 

Some few doublers will scoff at the idea of 
will power being the fountain head of w'ealth, 
position and ever>Thing we are striving for, 
but the great mass of intelligent men and 
w'omen will at least investigate for themselves 
by sending for the book at the publisher’s risk. 
I am sure that any book that has done for 
me—and for thousands of others—what “Pow¬ 
er of Will” has done—is w’ell worth investigat¬ 
ing. It is interesting to note that among the 
250,000 owners of “Power of Will” are such 
prominent men as Supreme Court Justice 
Parker; Wu Ting Fang, Ex-U. S. Chinese 
Ambassador; Gov. ^McKelvie, of Nebraska; 
Assistant Posmasler-General Britt; General 
Manager Christeson, of Wells-Fargo Express 
Co.; E. St. Elmo Lewis; Senator Arthur Cap¬ 
per of Kansas and thousands of others. In 
fact, today “Pow'er of Will’’ is just as im¬ 
portant, and as necessary to a man’s or 
w^oman’s equipment for success, as a diction¬ 
ary. To try to succeed without Power of 
Will is like tr>'ing to do business without a 
telephone. 

As your first step in will training, I sug¬ 
gest immediate action in this matter before 
you. It is not even necessary to wTite a letter. 
Use the form below^ if you prefer, addressing 
it to tbe Pelton Publishing Company, 30 K 
Wilcox Block, Meriden, Conn., and the book 
will come by return mail. You hold in your 
hand, this very minute, the beginning of a 
new era in your life. Over a million dollars 
has been paid for “Power of Will” by people 
w^ho sent for it on free examination. Can you, 
in justice to yourself hesitate about sending in 
the coupon? Can you doubt, blindly, when 
you can see, w’ithout a penny deposit, this 
w'onder-book that will increase your will pow’er 
in one hour. 

The cost of paper, printing and binding has 
almost doubled during the past three years, 
in spite of w^hich “Powder of Will” has not been 
increased in price. The publisher feels that so 
great a work should be kept as low'-priced as 
possible, but in view' of the enormous increase 
in the cost of every manufacturing item, the 
present edition will be the last sold at the 
present price. The next edition will cost more. 
I urge you to send in the coupon now'. 


PELTON PUBLISHING COMPANY 

30-K Wilcox Block, Meriden, Conn. 

I will examine a copy of ‘Tower of WlU" at your 
risk, I agree to remit or remail book in 5 days. 


Name, 


Address, 


City..Slate 


Pom benefit by mentioning the "'Electrical Experimenter” when writing to advertisers. 
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Th ey re pi ace steel 
phonograph needles ! 

S ONORA Semi-Pcrmanent 
Silvered Needles are for use 
on ALL MAKES of steel needle 
records. They play 50 to 100 
times, mellow the tone, are rnorc 
economical, more convenient, 
save constant needle changing, 
and increase the life of the 
records. 

.TRt IKSTRUKrXT or OUALJTY 



ottor^ 

CLEAR AS A SELL 



Semi-Permanent Silvered 

NEEDLES 

Study these microphotographs. 
Fig. A shows an ordinary steel 
needle after playing one record. 
Notice that the point is worn 
off. Fig. B shows Sonora Needle 
after playing one record. No 
wear is perceptible. Fig. C 
shows Sonora Needle after play¬ 
ing over 50 records. Needle has 
worn down, but is still in splen¬ 
did playing condition. 

3 Grades: Loud—Medium Soft 
30c per card of 5. la Canada 40c. 

Sample Sonora Needle will 
be sent FREE on request. 
Write for it today. Note 
how many limes it plays. 

^nttnra yi|onDgra}jli ^ales 
(Companu, (3atc- 

iIKORGE E. BRIGHTSOX. Pkeside.vt 
-7^ Broadway. G, Xew York 

Toronto: Ryrie BuildinR 
CAUTION! Bewrara of similarly con¬ 
structed needles of inferior quality 


FREE 


Send Only 12c 

" (Stamps or Oiln) 

And I will send >ou :i ropy uf iriy valuable 
booklet. 

*‘Hints to Music Loving 
Owners of Talking Machines” 

Tellii you how to lake care of your luacliine and 
rt-owds. prcHtne ihe life of Iwth. and Khc.«. untnx 
ixjJnier* lo Imnruxc the lone of your tn!>(rumfm and 
Increa-e your enjoyinenl of li. Inslrucis on the care 
of the motor, cleaning, speed adju^tneni. core of the 
needle*—In fan every thing you hliould know. Settd 
12c today ond the booklet will ooiiie by return luall. 

J. H. ELLIS, Box 882, IVlilwaukee, Wis. 
Patentee L Manufacturer, EIMt Harmonious Reproducer 



You Can RENT 

This Phonograph 

on mir n.'w plan? $10 puts rbU Young’s 
Superior Phonograph In ymir home on 30 
Days’ Trial! I’lasii all maki-a of ttlar records 
Cabinet size. 47 In,, high, fttnfnt opplirt on 
parrAo^e. $125 Value for $62.50. Write for 
detalla of greatest iihmiograpit bargain eser 
oflereU. Offer Limited. Wrile Today 
YOUNG’S SUPERIOR PHONOGRAPH 
62 W. Madison Si. Oept. P26. Chicngo. III. 


Get This Car 

And ihe AGEfSfCY _/x 

in YOUR Terriioiy^m - 

Drive a new 1919 Bfrcb 
bUEER. four .nd ni*k* ( 

Vood mon.^v •eltinv birch \ 

W» to yoor friend, end "aaii.o.,_ 

oeiehbor,. They or, fvlly W.a..a2s3>^Ur«a — 

ruarMt«*d. Prompt Writo quick for full ioformatloo. 

BIRCH MOTOR CARS CmCAGO^-^ILUHofs 



Tlhie Orsicle 


{Cf'nthou'J front fiu/c 14()) 


a> llie diayiMin vIiown. Tliu>e >nu sln>w in 
voiir let lor arc not cimtcci, for tlu-v tiive 
like polaritN nii each i>olc, which is wrong. 
We liave no datii mi ihe siariing coil tli- 
tneiisions. l»ni \on can arrive at this hy 
e.xpcrinieiit. m* eLe hy jjettinsj in toueli 
willi ilie tnanni’actnrers nf a similar sized 
motor. 


SPECIAL no VOLT TO 12 VOLT 
A. C. TRANSFORMER. 

(1010) Ani.:usl Kling. Mobile. Ala., writes: 

Q. 1, Asking for data on building a 
small stcp-dow’ii transformer to give 12 
volts at the secondary, which he desires 
split into two coils. Total (Uiipiit 50 watts. 

1. W’e give herewith data on double 
wound clo'^ccl core transformer to step- 
down 110 volts 60 cycle A. C. to a maxi¬ 
mum secondary voltage of 12 volt^. 

The laminated sheet iron core for this 
transformer may measure 5 inches wide h\ 
6 inches long, and have a cross-section of 
I inch hy inch. At either end of the 
two longer legs, as the diagram herewith 
shows, two primary windings may he placed, 
each of them consisting of 20*0 turns of 
Xo. 18 D. C. r. magnet wire. At either end 
of the two long legs, the two secondary 
windings may he placed, as the diagram 
shows, each of these developing nhont 12 
volts and about 2 amperes, or giving 12 
volts and 4 amperes or 50 watts, the total 
output yon request for both secondaries 
connected in parallel. It is understood that 
both primaries in this design are to be con¬ 
nected in series on 110 volt 60 cycle A. C. 
at all times, i.e.. whenever the transformer 
is used. The secondary windings each con¬ 
sist of 45 turns Xo. 12 B. S. gage D. C. C. 
magnet wire, the secondary being wound 
on either leg beside the primary coil. 


Sec 

12V 2omp 



Sec 


t/OV. 60-^ A c 

so tvoff sfep dotvQ Traosf' _ n. 

Details of llO-Volt to 12-Volt A. C. Trans¬ 
former. Secondary Colls May Be Connected 
in Parallel or In Series. 

With respect to taking oft taps on the 
secondary for dilTerent voltages, yon can 
eadly divide up the total number of turns 
on the secondary \ourself hy means of a 
^mall battery voltmeter. 'S'on can rcadilv 
test the potential by e.xpcrimeiit. The volt¬ 
age in any case is directly proportionate to 
the number of turns in use. 


100-WATT, 32 TO 8-VOLT STEP- 
DOWN TRANSFORMER. 

(1011) Claude Carefooi. I’asqna. Sask., 
Canada, inquires: 

Q. 1. For data on step-down trans¬ 
former ti> reduce 32 volts lo 8 \ olts, A. C, 
A. 1. W e do not of course kiunv how 
many watts yan wish the transformer to 
carry, ljut wc give 
\oii herewith data on 
a lOO-watl transform¬ 
er. T li e laminated 
sheet iron core may 
he al>out 8" long h}* 
C)' wide and thickness 
of I''. The core 
should ha\e a cross- 
.secti(»n of 1 sipiare 
inch. The primary 
winding, on one leg 
of the transfiirmer, 
.should consist itf 230 
turns of Xu. 11 D.C.C. 

magnet wire. 

The secondary winding shoid<l ha\e 58 
turns of Xo. 3 D.C.C. magiiei wire. 


My Enaveimtioims 

By Nikola Tesla 

(Contiinu'd from fogc 112) 

any special thought of our far more impera¬ 
tive necessities. The “Magnifying Trans¬ 
mitter” was the product of labors extend¬ 
ing through years, having for their chief 
object the solution of problems which are 
inlinitcly more important to mankind than 
mere industrial deveh*pment. 

If my memory serves me riglu, it was in 
Xovember, 1890, that 1 perftirmed a lahora- 
tor.v experiment which was one of the most 
extraordinary and spectacular e\cr recorded 
ill the annals of science. In investigating 
the beha\iour of high frequency currents 
I had satisfied myself that an electric lield 
of sufiicient intensity could be produced in 
a room lo light np electrodcless vacuum 
tubes. Accordingly, a transformer was 
built to test the theory and the first trial 
proved a marvelous success. It is difiicnii 
to appreciate what tliosc strange phenomena 
meant at that time. We crave for new sen¬ 
sations but soon become indifferent to them. 
The wonders of yesterday are today com¬ 
mon occurrences. W ben my tubes were 
first publicly exhibited they were viewed 
with amazement impossible to describe. 
From all parts of the world I received 
urgent invitations and numerous honors 
and other flattering inducements were of¬ 
fered to me, which I declined. 

In Faraday's Chair 

But in 1892 the demands became irresis¬ 
tible and 1 went to London w’hcre I de¬ 
livered a lecture before the Institution of 
Electrical Engineers. It had been my in¬ 
tention to leave immediately tor Paris in 
compliance with a similar obligation, but 
Sir James Dewar insisted on my ap¬ 
pearing before the Royal Institution. 1 
w’as a man of firm resolve but succumbed 
easily to tlie forceful argnmeiiis of the 
great Scotchman. Ho pushed me into a 
chair and poured out half a glass of a won¬ 
derful brown fluid which sparkled in all 
sorts of iridescent colors and tasted like 
nectar. “Xow.” said he, “you are sitting 
ill Faraday's chair and you are enjoying 
whiskey* he u<ed to drink.” In botli aspects 
it was an enviable experience. The next 
evening 1 gave a demountraiion before that 
Institution, at the termination of which 
Lord Rayleigh addressed the audience and 
his generous ’vords gave me the first start 
in these eiidc.'ivors I fled from London 
and later fr« ii Paris to e.scape favors 

(Contium'ii on 173) 



Proper Connection of Poles Composing Starting Winding of Induc¬ 
tion Motor. 


) tr benefit met t\otnn<f the ‘ ElCitrunf T.rficriinrnfef tihen kiJ: et 
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Taught By A Practical Man 

and In Your Home. 

IT IS UP TO YOU. 

I am leaching electricity and drafting to many men, young and old, and wish to interest you 
sufficiently so that you will send for my catalog which tells the whole story regarding my 
method of instruction and the g'ood which is being accomplished. It is up to you whether 
you look into this proposition, but if you are in earnest in your desire to get into the electrical 
industry, or to become more proficient in that line, you will send for my catalog and not regret 
the lime you give in doing so. 

THE PURPOSE OF THE COURSE OF STUDY 


I )iave brcii designing 
courses In electrical In¬ 
struction and teaching 
electricity, off and on, 
the past 17 years, and during that time I have had au unusual 
opportunity to make a special study of the teaching business, from the 
standpoint of a practical man. This course has been designed by me with 
a view of reaching those who dc» not have a lot of time and money to de¬ 
vote 10 study work and to give them as thorough a knowledge as possible of 
electricity as applied to every day practical work. The Instruction Is given 
like .vou were working on various jobs and 1 tell you what to do and how 
to do it, giving the necessary explanation for the understanding of the 
theory covered by the subject under discussion. Another particular feature 
of my instruction is that I lay particular stress on the unusual conditions 
which seldom happen lii the every day run of electrical work, and this part 

Apparatus, Instruments, Materials, Etc. 

Certain electrical apparatus. Instruments, materials, charts, drafting materials, etc., as 
In the catalog, are include<I as a part of the course for which there is no extra charge 
covered by the regular monthly payments. 

Fill Out Coupon Or Drop Me A Postal Card For One Of My Catalogs Which 
Gives Full Information. 


of the instruction makes the course attractive and valuable to those alreadv 
engaged hi the ele<-trlc;il Industry and accounts for the fact that over 6" 
Jier cent of my students are practical men. 

FIFTY-FIFTY 

I work absolutely on a .^0-50 basis with my students and my method of 
handling their instruction and ray dealings with them have never been 
criticised. You pay me the comparatively low price J ask and 1 give yon 
the Inst^ctlon and other help as stated in my catalog. No student Is 
vash for his entire course on starting, the course being 
monthly payments as you go along. Students have the 
privilege of discontinuing the work if they should find that It was not just 
wiiat they were after and their payments stop at the same time. This Is 
doing business and a part of my 50-5h plan, as 1 would not 
want your money when I was not giving you the Instruction. 


desrribc<l 
. as It Is 


YORKE BURGESS. 

burgess electrical SCHOOL, 

745 East 42nd Street Chicago. MllnoU. 

Gentlemen:— 

Send me catalog Jescribnig your course in KlecirMiy and liraitiiit; 
NAME . 


BURGESS ELECTRICAL SCHOOL 


addhess 


V4S E. 42d Street 


Chicago, Ill. I 


To Practical Men and Electrical Students 


iSec revicu" of this book by Editor in December issue of your Electrical Experimenter, page 568) 


1 have prepared a pocket-size note book espe¬ 
cially for the practical man and those who are 
taking up the study of electricity. It contains 
drawings and diagrams of electrical machinery and 
connections, over two hundred formulas for calcu¬ 
lations, and problems worked out showing how 
the formulas are used. This data is taken from 
my personal note book, which was made while on 
different kinds of work, and I am sure it will be 
found of value to anyone engaged in the electrical 
business. 

The drawings of connections for electrical ap¬ 
paratus include Motor Starters and Starting Boxes, 
Overload and Underload Release Boxes, Revers¬ 
ible Types, Elevator Controllers, Tank Control¬ 
lers, Starters for Printing Press Motors, Auto¬ 
matic Controllers, Variable Field Type, Control¬ 
lers for Mine Locomotives, Street Car Controllers, 
Connections for reversing Switches, Motor and 
Dynamo Rules and Rules for Speed Regulation. 
Also, Connections for Induction Motors and 
Starters, Delta and Star Connections and Connec¬ 
tions for Auto Transformers, and Transformers 
for Lighting and Power Purposes. The drawings 
also show all kinds of lighting circuits, including 
special controls where Three and Four Way 
Switches are used. 

The work on Calculations consists of Simple 
Electrical Mathematics. Electrical Units, Electrical 


Connections, Calculating Unknown Resistances, 
Calculation of Current in Branches of Parallel 
Circuits, How to Figure Weight of Wire, Wire 
Gauge Rules, Ohm*s Law, Watt*s Law, Informa¬ 
tion regarding Wire used for Electrical Purposes, 
Wire Calculations, Wiring Calculations, Illumina¬ 
tion Calculations, Shunt Instruments and How to 
Calculate Resistance of Shunts, Power Calcula¬ 
tions, Efficiency Calculations, Measuring Un¬ 
known Resistances, Dynamo and Dynamo Trou¬ 
bles, Motors and Motor Troubles, and Calculating 
Size of Pulleys, 

Also Alternating Current Calculations in finding 
Impedance, Reactance, Inductance, Frequency, 
Alternations, Speed of Alternators and Motors, 
Number of Poles in Alternators or Motors, Con¬ 
ductance, Susceptance, Admittance, Angle of Lag 
and Power Factor, and formulas for use with 
Line Transformers. 

Tfie book called the "Burgess Blue Book" is 
published and sold by the Burgess Engineering 
Company for one dollar ($1.00) per copy, post¬ 
paid. If you wish one of the books, send me your 
order with a dollar bill, check or money order. 

1 know the value of the book and can guarantee 
its satisfaction to you by returning your money if 
you decide not to keep it after having had it for 
five days. 


BURGESS ENGINEERING CO., 


Yorke Burgess, Consulting Engineer 
750 Elast 42nd Street Chicago, Illinois 


}’<>« ben eft by mentioning the "'Electrical Experimenter' when ivriting to odzertisers. 
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Learn Drafting 

Employers everywhere are looktn&r for skilled 
drallsmen. They are olferine srood salaries to 
start with splendid chances for advancement. 

'Draftingr offers exceptional opportunities to a 
younc man because drafting itself not only com¬ 
mands good pay, but it is the first step^ toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes to do. There is an easy delightful 
way in which you can learn right at home in spare 
time. For 27 years the International Correspond¬ 
ence Schools have been giving boys just the train¬ 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have 
stepped into good positions through I. C. S. help, 
but never were opportunities so great as now. 

Let the I. C. S. help yoa. Choose the work you 
like best in the coupon, then mark and mail it. 
This doesn't obligate you in the least and will bring 
you information that may start you on a success- 
fut career. This is your chance. Don’t let it slip 
by. Mark and mail this coupon now. 


' Tr*« OUT Hcnr 


iHTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 6190, SCRANTON, PA. 

Explain, without obllcaling me, how I can quality for the 
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position, or In the subject, 
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URHIlHiK liRAETIMil 
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”ELECTRICAL E>01SEF.Il 

d EleHrle Llrbttot Rallwtji 
Electric Wiring 
J Telegraph Engineer 
Telephone Work 
JHEriUMCAL ENCI5FER 
” .Mechlne Shop Practice 
Cae Engine Operating 
CIVIL F.VGI.VEtR 
J Surveying and Mapping 
^STATIO.NAHT ESOISEEH 
Marine Engineer 
KCIIITECT 
Contractor and Builder 
Concrete Builder 
Structural Engineer 
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'ore which I mark X. 

□ salesmanship 

^AUVEKTISINO 

Show Card Writer 
Sign Painter 
ILLUSTRATlNn 
Cartooning 
nOOKEEEPER 
Stenorrapher and Trpbt 
Cert- Public Accountant 
TRAFEIO MANAGER 
Railway Accountant 
GOOD L.VGLISU 
Teacher 

loo Behool Sobjaeta 
Mstbemstica 
CIVIL bEllVICE 
Railway Mall Clerk 
al'tomooile OPEiuro 
Auto Repairing 
PLCMUINOANU IIEATINO 
^ TextlU 0»eri««r or bnpL 
QCIIEMIST 

Navlratlon IQSpaoUh 
AORICrLTrnEin Kreoeh 

Pnoltr/ltaiiloKl^llalUa 


Vlnlln, Bawallin Gollar ^ ^ 

UkolilR, Bollar, IIbdUoUh. Corai! nr Baoln 

Wondarful naw ayttem of iaaebinf nota niailc^ malL Tn flrel 
poplla In each locallly. wa* 11 rita a l.'Oiopcrh Vlol^. Mandollo. 
tJkoUla. Qultar. MawailanOailar, Comotor Banjo abaolalaly free. 
TarTamaUeharta for laatontoolyax^oae. Wa goaranL^auc^ 
or no eharfa. Complete oolflt free. Write al once-no obllKatlon. 

tLJflOE&URO ICHOOL OF MUSIC. Oipl, 422,, CHICA60, ILL. 


.Sfo MOVING PICTURE BUSINESS 


^Smail Capital Starts You 

^on our e&ay pnymeot plnn. Begin 
low «.Dd get your ahnre. We aell 
^ everything. Write todey. 

Atlas Moving Picture Co. 

Lee S 38 0 «ar%era tt.,Ciae«aa 


The tin foil and parafi'incd paper con¬ 
denser used with this coil for intensifying 
the current for shocking purposes, etc., 
in ay he composed of ahoiit forty sheets of 
tin foil measuring 3x4 inches, each foil 
leaf separated willi a layer of paralTined 
paper. Alternate sheets^ are connected to¬ 
gether to form a terminal, and tlic con¬ 
denser is finally connected up with the 
switch, as shown in Fig. 1, so that it can 
lie cut in or out of circuit as desired. 

Wooden Cabinet. 

riie cabinet proper, housing the two dry' 
cells and tlie medical coil with control 
switches, in the case of the writer was 
made of some ])ine obtained from 

some old boxes. To further explain, and 
after considerable experience in building 
apparatus of tliis and kindred sorts, ex¬ 
perience dictates that it is best not to bother 
with any elaliorate wooden outer cabinets, 
but to make it more rugged by housing the 
apparatus and coils in a small dress-suit 
case, 'i'he author purchased one of these 
for $2.00, which filled the bill perfectly, the 
case being made of fiber with a good lock 
and liasp, reinforced corners and leather 
handle. The case measured 14 inches long 
by 8^4 inches in width and 4H inches in 
depth. Before building the cabinet, there¬ 
fore, and providing you intend to enclose 
the apparatus in a case of this kind, which 
mav he purchased at any trunk and bag 
store, you should ascertain the dimensions 
of the'ease beforehand, so that the cabinet 
will fit into it properly. As becomes ap¬ 
parent from Fig. 3, the top of the cabinet 
is the only part that sho^vs when the case 
is open, and therefore it will be evident that 
the bottom can be made of pine and given 
a coat of black shellac or black coach var¬ 
nish. The battery cover in the author’s 
instrument is made of polished mahogany, 
being onc-half of a mahogany base which 
originally belonged to an obsolete wireless 
instrument and a strip of polished mahog¬ 
any was used for the central upright along¬ 
side the induction coil. The main switch 
panel which supports the coil of the con¬ 
denser switch and the twelve points, also 
the secondary switch, is best made of 
either black fiber, polished hard rubber or 
bakclite. As the switch contacts are quite 
close together, and potentials of several 
hundred volts are carried thru adjacent 
contacts. 

'Khe battery compartment cover is held 
in place by means of four eye hooks, which 
can lie purchased for a few cents at any 
hardware store, and as the experimenter 
has never yet liecn born, to the writer s 
mind, who has not wanted to use the bat¬ 
tery’’ which he has just locked up in a cabi¬ 
net, provision is made so that the batter}’’ 
in this cabinet can be used at any time with¬ 
out having to open the compartment. For 
this purpose two auxiliary battery terminals 
or binding posts are placed on the side of 
the battery switch as Figs. 1 and 2 show. 

Miscellaneous. 

All of the connections under the panel 
supporting the apparatus as well as the 
liattcry connections arc best made with 
nihher-covcrecl llcxible conductor about Xo. 
18 B. & S. gage capacity. At Fig. 6 there 
arc shown details for making the two metal 
handles, as well as a sponge electrode for 
treatment with saline solutions (salt water). 
The handles, if they are to be made in¬ 
stead of purchased, arc very well composed 
of two lengths of brass tubing of about 
^-inch outside diameter by 3^2 inches long. 
Each of these handles should be plugged 
up by a thick brass washer or a piece of 
brass turned to make a driving fit in 


ihe tube, and which may be afterward 
sweated with .solder so as to make a smooth 
tight joint which cannot be noticed, espe¬ 
cially when the handles are afterward 
nickel plated. Thru the center of the plug 
a IsT). 8-32 tap hole should be drilled and 
threaded, into which a binding post may be 
secured or else a wooden handle as shown 
in the detail sketch, Fig. 6, may be utilized. 
This handle is turned up from some hard 
wood and given a coat of black shellac, 
and in the smaller end of the handle there 
is tightly fitted a piece of No. 8-32 screw. 
A small hole may be drilled crosswise thru 
the screw near the wood thru which the 
cord tip may be placed to make connection 
when it is used. 

This wooden handle is very essential 
when the sponge electrode is employed, 
when it is screwed into the threaded shoul¬ 
der in this electrode. To make the sponge 
electrode you will require a small piece of 
soft sponge about Yz inch thick which is 
sewed or laced wdth some licavy thread to 
the brass disc shown at Fig. 6. When 
using this electrode it is dipt into a salt 
water solution and applied over the part 
affected, such as a stiff muscle or cord, the 
patient holding the other handle in the 
hand, etc. The positive and negative poles 
of a faradic current as delivered at the 
binding post terminals, H and is readily 
determined by means of a polarity indica¬ 
tor, and the w’riter has successfully used 
very often one of the pole test paper in¬ 
dicators available on the market. This 
paper is dampened when it is to be used 
for determining polarity. Some of the 
papers turn red at the negative pole, and 
others turn red at the positive pole. 



Earle Liederman 


THE ACME OF PHYSICAL 
PERFECTION 

Send for my latest book 

“MUSCULAR DEVELOPMENT” 

It will tel! you hov< you can get ROBUST 
HEALTH GREAT STRENGTH, ABUNDANCE 
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BODY. Beautifully illustrated with photographs 
of myself and of some of the world's strongest 
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Send lOc for a copy TODAY—NOW—while 
it is on your mind. 

EARLE E. LIEDERMAN 
Dept. 209, 203 Broadway, New York City 
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Paris Letter 

{Continued from page 119) 


tribiited and is interrupted in a certain 
rhythniic manner, \vhich thus gives alter¬ 
nating periods of rest and work to the 
actuated muscles. The application of the 
current is made by large metallic s^irfaces, 
the electrodes covering the entire muscular 
region under treatment. The method of 
application of these electrodes is carefully 
supervised by the physician in order to get 
the best results. The large surface elec¬ 
trodes overcome to a great e.xtent the high 
resistance of the skin, and also renders it 
certain that the patient docs not experi¬ 
ence any disagreeable sensation. 

There is no nerv'ous fatigue. The patient 
himself is unconscious of this ^-mnastic, 
passive ergotheropy; he experiences no 
shocks nor any disagreeable twitching. 
There is no muscular fatigue; the muscles 
are strengthened immediately; particularly 
the abdominal muscles are greatly bene¬ 
fited. The local circulation is highly stimu¬ 
lated. The motor functions of the muscles 
rapidly emerge from their impotency. 

Our photographs were taken at the 
Grand'Lebrun Hospital at Bordeaux, Prof. 
Bergonie himself being in charge of the 
same. One of the photographs shows one 
of the electro-therapeutic wards^ while the 
faradization is taking place. It is interest¬ 
ing to w'atch the patients while they under¬ 
go the treatment. They seem to be uncon¬ 
scious of the effect of the current, but their 
muscles are working overtime. Our Poilus 
continue reading their newspapers and 
magazines as if they were actually enjoying 
a pleasant rest The treatment extends for 
two hours in the morning and two in the 
evening, but in some cases the treatment is 
decreased or increased as becomes neces- 
sar>% all depending on the specific cases. 
In one of our photographs we see a poilu, 
suffering from a fracture of the leg bones 
and the loss of his calve muscles, who was 
enabled to walk again without difficulty 
within fifteen days. 


EXPERIMENTS IN RADIO 
ACTIVITY. 

(Continued from page 123) 

an undisputed footing to the atomic theory 
and has helped to solve manv problems 
wffiich have been puzzling the scientists for 
years. 

Of course this series is only a beginning 
and the experimenter wishing to continue 
should procure a standard work on the 
subject such as Rutherford’s justly famous 
“Radio-activ^e Substances and Their Radia¬ 
tions.” It is hoped by the author that these 
articles have begot an interest in this far- 
reaching and fascinating study. 

{Conclusion) 


WIRELESS SIGNALS HEARD 
THREE-QUARTERS OF A MILE. 

As considerable discussion is often heard 
among radio men, both Professional and 
Amateur, as to the distance over which an 
amplified radio signal has been heard, it 
may be of interest to mention in this con¬ 
nection that Dr. Louis W. Austin of the 
U. S. Naval Radio-Telegraphic Laborator>' 
states in a recent letter to the Editors that 
he has often heard incoming radio signals 
amplified by means of standard radio ap¬ 
paratus so as to be audible for from to 
ji mile! He also states that he believes 
it possible to amplify phonograph music or 
speech thru the aid of a standard audion 
amplifier having several stages and loud 
talking attachment, so that the music could 
be heard over a distance of a mile or more. 




Ma ko a Bigger Income 




^ Great 
'demand 
'^for drafts- 
men now. Still 
^greater demand in 
^ prospect. War over, 
buildi ng is to be resumed 
/and manufacturing to 
expand to meet borne and 
foreign needs—which means 
plenty of good positions for 
draftsmen. Take up this paying pro¬ 
fession. The Chicago “Tech’^'method 
is the quickest, easiest way to become a 
draftsman in spare time while you hold 
your present position. That proved before 
rTy you pay a penny. (See free lesson offer below.) 

/y Send coupon. Learn how to earn 

^25 to ^lOO 
a Week or More 

at interesting work with opportunities to rise to superintendent, manager, 
or other executive positions. Let the Chicago“Tech”engineers train you 
I ^ * /\ pm At least get the free lesson and information.! 

Drawing Uutht 


{No 
Extra 
Charge) 

Every 
student ot 
the Chica¬ 
go “Tech'^ 
Home 
Study 
Course 

in Draftsmanship receives this draw¬ 
ing outfit—set of instruments in case, 
drawing board,Tsquare, triangles, scale;, 
curve, drawing paper, pencils, etc., or 
a cash credit in case he already has an 
outQt. Vou use them while learning.—then 
take them right into your pracUcal work. 

NOTF • Enrolled with Chicago “Tech" 
* 'I V a a.i • you have the personal direc¬ 
tion of practical engineers, builders and 
architects who teach you the method they 
use In their own work. No useless theories, 
no time wasted. You are prepared to stand 
beside old, experienced men. Big advant¬ 
age to learn from a staff like this—every 
man a specialist. 

Come To the:;College or 

TRAIN at HOME 

WhereTer yoo yoo can bar« this Chicago 
‘lech'' tralniatr. Compl»t« Instmctioo by mail. 
Exerciaea. leiuooa, personal directioD of oar ex- 
p«rta rUrht Id your ovm home if yoo cannot coma 
to U>a college for a resident coarse. Send the 
ceapoo and get the facts. 


Easy Payments 

The fees for Chicago “Tech" courseaare very moderate—and 
you can pay on easy terms. And also—you can obtain in a few 
months what it would take several years to acquire by ordinary 
methods. Yon can getan early start. You are soon ready to take 
a paying position and to qnickly get back the coet of your course. 


FDFF test 

r Ixllilli LESSON 


Auto and Geis 
E ngine Course 

All sbont aotomohile mechanism—its 
eonstroctioD. operation and REPAIR— 
taoght by mail. You train directly under 
the Chicago*'Tech” automobile experts. 
Splendid opportunities open now. 

Learn All This in Spare Time 

All aboot the Principles of the Aoto- 
mobile. 

All about Gasoline Engines. 

All aboot Power Plants and Trans> 
missfons. 

All aboot Carburetors and Fuel Sup¬ 
ply Systems. 

AU aboot Lubrication and Cooling. 
All aboot Batteries. 

All about Magneto Igoitiou. 

All aboot Start!Qg and Lighting 
Systems. 

1 ^ 0 w How To Fix Troubles 

Most comi^ete instruction in auto 
repair work. Equips you for high pay 
or to start a hoaxnesa. Big demand for 
trained repair men. 

* 1 . _ Send the coopon and get cat- 
▼V niC alogandalliDfarmatioD now. 


Other institutions ask yon 
to pay first—and then to find 
out later how well qualified 
yon are for this profession. 
We send the free lesson first 
and place yon under no obli- 
gatiooatalL Discover your 
qualifications before you 
pay anything. And see for 
jrourself just what Chicago 
“Tech" offers yon in train¬ 
ing which will bring a 
ready market for yonr 
services and open oppor- 
tunitieswhich areclosed 
to the untrained man. 

The conpon wilt bring 
all the facts about the 
course, the small fee, 
and the easy terms. 
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The Aoto-Wl>»«l Coatter 


ts and bailt by men who know bo>-»* 

tast«a, and have the raateriaJa to build with. 
For years a favorite because of Its etreouith. 
speed and ifrace. 

The Aoto •Wheel Coorertihle Roadster 

below ts a double purpose wairon, chained lo a 
micute from roadster to speedster. 

Both types have tho durable oval spokes, roller- 
bearings and sled axles. 

FREE FELT PENNANT and Color Catalog for 
names of throe coaster wasoo dealers. (Tell which 
handles the Auto Wheel). 

CAPS FREE—to Auto-Wheel Coaster Cl a b mem- 
l^rs. Special cap to captain. Oreranise your Club 
DOW, and write for details. Address 

THE BUFFALO SLED COMPANY, 


In Canada: 163 Schenck St.. N.Tonawenda, 




Build and Fly 
Your Own 
Training Plane 


Train yourself In Aviation. 
Be an Amateur Aviator with an 
Aeroplane of your own. Learn 
how Aeroplanes are bulll; learn 
the principles of consirucllon, 
operation and control. We cell 
IDEAL Accurate Scale Draw¬ 
ings. and Building and Flying 
Instructions which show you 
how to build a perfecl Model 
Aeroplane, 3 It. eize. that 
will rise from the ground by 
Its own power and fly like a 
big one. Send now for the 
Drswlocs and Instructions lor 
tbe one you went to build. 
Drawings and Instructions for 
Curtiss Mllftary Tractor^ 
Slartot Monoptans 
Niauport Monopiana 
Tauba Monoptans 
Curtiss Ftyina Boat 
Wright Blplana 
Cacll Paoll Racer 
Ideal hfadel Aerottane Catalog Sc —Uone Free 
Tells about Model Aeroplanes. Racing Aeroplanes. 
Flying Toys, and parts and supplies to build them 
with 4 8 pages. Sent only upon receipt of 5 cents. 

IDEAL AIRPLANE t, SUPPLY COMPANY 
159-161 Wooster St.. New York CItv 
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ScTca 
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MAKE RECORDS 

DISC STYLE 

On Your Phonograph 


Play them on your own 

VICTROLA, COLUMBIA 

Edison, Brunswick, Sonora, Soule 
or any phonograph made 
When sntwerino Ihls ad mention Ihe name and style 
cf phonograph you have. 
ELECTRO-MECHAN.CAL PARTS CO. 

160 No. Wells Street Chicago, 111. 


Wlhsitl’s im 

W ll.^T \VL* really shoiikl say is, 
“Wliat*'- OX a cover?"—but you 
did pet the nieaiiinp afier all. There 
are covers and ctivers. or to qualify it het- 
ter. let us say ccvcr illustrations. Tons of 
reams could he written ah^ut them and 
still the corrcci answer as to what consti¬ 
tutes a good cover would be as nebulous to 
you as it is to every other magazine editor. 
To be sure, the ’’pretty girl” cover has 
been proven the real .seller, but so has the 
liomely baby face, and the ugly bulldog, 
not to speak of Charlie Chaplin or the play¬ 
ful kitten cover. AH of these npke good 
covers and the public buys millions of 
copies of publications every day <ni acc(»niu 
of them. 

But (he subject on the cover alone does 
not always mean that it will prove a big 
seller. Like as not the color scheme plays 
just as big a role. For if the color is not 
lileasing, the magazine often does not sell, 
even if the pretty girl docs adorn its front. 
Then there is the ’’teaser/’ the 'Svonder- 
what-it-is" cover. If gotten up correctly, 
and if it stirs up sufficient curiosity' in a 
man's breast—every copy will be sold as a 
rule. For after all, man is curiosity incar¬ 
nate, and is willing to pay for appeasing it! 

Our .A-pril cover was of this sort, as in¬ 
deed it was an all-around ideal type. It 
liad the mysterious element in it: it was 
startling, and the color combination was 
right and pleasing. 

Some one—an authority on magazines— 
said that if we did get out a thousand cov¬ 
ers, we could never hope to beat the April 
cover! And if the sales of the April issue 
is an index, his prophecy probably will 
come true! Indeed, we had to print an ex¬ 
tra edition, and that did not cover the de¬ 
mand. 

Of course, adverse criticism was not lack¬ 
ing. few cranks—the usual monthly 

crop—were on deck, loudly denouncing us. 
Their virtuous ego had been shocked pro¬ 
foundly because we dared to show a 
woman iinattired, save for her—skeleton!! 
These "critics" like as not forget that "to 
the pure everything is pure.” They belong 
to that fanatic category of men who can’t 
hear to look at the naked truth, because it 
is—naked! 

So we were pleasantly surprised when 
hundreds of readers from all sections of 
the country began sending us clippings of 
the editorial which accompanies this article. 

This editorial was written l>y Arthur 
Brisbane, the highest paid editorial writer 
in the world. It was publisht in the New 
York Ei'cnUig JouniaU the Chicago Amer¬ 
ican, the Washington Times, the Boston 
American, the Atlanta Georgian, the San 
Francisco Examiner, and the Los Angeles 
Examiner. 

Mr. Brisbane seldom uses illustrations in 
his editorials. That he picked out our 
April cover illustration proves that it must 
have been good. Indeed, we may para¬ 
phrase Mr. Brisbane’s editorial by asking: 

*AVhat is a Cover IllustrationF A Back¬ 
bone/' And again: 

’*\\*hile there are many magacines, so few 
of them are vertebrate that yon can count 
them on tlie fingers of your two hands in 
the United States." 

Ask yourself or your friend, "What 
ma go cine do you know that yon can call a 
vertebrate ? What magoAne covers have 
you ever heard anybody discuss?" See 
how many answers you get. 

Today the ELF.CTRtCM. Experimenter is 
the most widely quoted scientific publica¬ 
tion in this country. W'ithin its ctivers yon 
will find (he last word on Radio. Electric¬ 
ity, Aeronautics, Chemistry. Astronomy, 
^Iechanics and all the allied sciences, writ¬ 
ten so that the layman as well as the most 


a Cover? 
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EDITORIAL PAGE 
OF THE 
NEW YORK 

EVENING 

JOURNAL 

What Is an Editorial? 

A Backbone. 

H«"rr. rt-produerd from thwl 
interr Ming yienliflc j onr- 
n:il The Elrclrical Ex- 
p^rimrnlrr, h i» picture 
<how1nfi a lady’j skeleton 
photographed by modem 
methods Vnu wnll ^er 
Ihe resemblance brlv>cen 
ti»e>€ bone^ ond Ihr edi- 
tnnel 


On your knee* thank-kind Providence that we heve nol X-ray 
eyei. hul eyes rtiat see the snrfoce, nothing below. 

U like the mysterious peretratiog raya we coold tee 
THROUGH, see the bones, the crinkly skull, with iu lalerefttnf 
lesms. and all the reel, how prueseme we should look to each other 

Marrjoges would all be made in heaven, none of them on earth. 
We should all look too ugly. 

But «ise Providence brails ua in a ralllioo djrectioos, giving 
PI what we need to moke os useful and efficient here and nothing 
unnecessary 

We canooi see colors below the red or above the violet. In- 
sects probably see others. We cannot delect sojnd except within 
s narrow range Wo sea,the bloom on the cheek not the bone In¬ 
side ol It We see the pretty graveyard with lha greet graas and 
the flowers, but do oot know what bappened to the individual who 
went m Ibere 

We see the baby, jnst arrived, chewing its flat lo tbe cradle, 
but don t know wbetco it came, what U was doing before It got 
here 

And It ia all for the beet 



This is wntteo to answer a reader who aaka. "What part 
ihOTjld you la- that the editorial plays in a oewapaper?" 

This bttle picture answers the qoestjon 

Tbe editorial in a newspaper. If it 18 an editorial, which It 
usually ISN'T, plays in that newxpaper tbe part that the skeleton, 
and particularly the backbone, plays in tbe anatomy and the activ¬ 
ity of the young lady lo Ibis picture 

She doesn’t show it. her young man doesn't know it, ib* 
world at large doesn’t know it, hut tho most imporuot thing aboot 
her. that which makes her stand op and go through life well bal 
Mieed on her two feet, :s ihe bony structure, a&d particularly that 
BACKBONE. 

The young man who doesn’t know it really admires her lor 
the backbone, admires her because sbe is a vertebrate, that Is to 
say. one having a spinal column. 

Without it she would he flat oa the ground, could not stand 
ap. coald not walk, could not eren crawl along Beaotifu] hair 
and eyes and color would all go for nothing without the backbone. 

So. inquiring reader, it is with tbe newspaper and the editorial 
column. Tbe editorial column is tbe epinol column. 

If tbe newspaper baa gut It, it is a vertebrate. If it hasn't 
go^ it—and newspapers usually haven’t—it ii a moUusk. The mol- 
lusk is good to eat, leads a prosperous, cheerful life quite often. 
But it Is a moUusk. 

In the newxpaper, aa In tbe hua^n being, the backbone, or 
editorial column, makea the thing stand up and walk and gives it 
Its powar. 

In this cbanniQg young person, as you can see at a glance, 
tho skeletoo is by far the least attractive part. It cannot be com¬ 
pared with long, curly hair, pink cheeks, r#d lips, sparkling ayes. 
But It is more neoesaary than tboae. 

"nie Dowipapvr’s ^ekbona, wbvu it happens to be a news¬ 
paper with a Wkbona, Is perhaps tha least attractivo part, tbe 
flirt pleasing It dooa not oomparo with the woman’s page, lb* 
continued story, the fashion page, the comic page; hot 11 Is THR 
BACKBONX. 

While there are manjjiewxpapars, wo few of them are verto- 
brales that you ean count them on the flngeri of your two hands 
lo the TWted Statea 

Ask yourself or your rrloud, "WhAt newspaper do yon loaiw 
that you cm call a Tortehrale? What newipapor editorial colomo 
have you over heard anybody diseoei’ ” 8eo how many an/wers 
you get. 


" HI J IHIH ■: HI ■ ■' 

modern theorist may enlarge his fund of 
knowledge. Therefore do you wonder that 
hardly a newspaper worth the name fails to 
(|uote tlic Experimenter several times a 
month ? 

What do you think is the reason? 


y'oit benefit t ;\ tnmtioning the ”lilrctricoi /irf'critucntcr ' when u riting to od": ertisers. 
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Poremvn and 
Suparintondanta 
•1900 to ^5000 Yaarly 



Otfloa Manager or Auditor 
^1800 to $8000 Yearly 


Learn to Fill 
Bigger Shoes 


N O matter what kind of 
work you are doing 
now, a set of these 
great home study books will 
quickly fit you for a bigger 

and better paying job. We will 
send any set you select for one 
week^s FREE examination, 
and if you want to keep them 
you pay only the special reduced price-^ 
at the rate of 50 cents a week. This is 
your opportunity to make more money— 
grasp it NOW. Use these books and a 
little spare time and LEARN TO FILL 
BIGGER SHOES. 


Enginaara (all kinda) 
$2000 to $8000 Yaarly 


Carpentry and 

Contracting 

Fiva volumes, 2138 pages and 
more then 400 illustrations. 
Prepares for Contractor, Build¬ 
ing Superintendent and Car¬ 
penter Foreman. Regular 
price,126.00. Special price.5l7.80. 

Civil Engineering 

Nina volumes, 8900 pagea and 
3000 illustrationB. platea and 
disgraroa. Preparee for Civil or 
Structural Engineer, Traneit- 
man. Estimator, Designer or 
Chief Draftsman. Regulsr 
price,t46.00. Special price,$29.80. 

Telephony and 

Telegraphy 

Four volumes, 1728 pages and 
2000 illustration a. platea and 
diagrama. Prepares fur Tele¬ 
phone Engineer, Wire Chief. 
Exchange Manager, Trouble 
Man or Telegrapher. Regulsr 
price, $20.00. Special price,$l2.80. 

Steam and Gas 

Engineering 

Seven volumes, 3300 pages and 
2500 illuatrationa, platea, dia¬ 
grams, etc. Preparee for Sta¬ 
tion^, Marine or Locomotive 
Engineer or Fireman. Regular 
price.$36.00. Special price,$21.80. 

Law and Practice 

(with Reading Couree io 26 
bound pamphlets). Thirteen 
volumes, 6000 pagea and 24 illue- 
trations. Prepares for all Bar 
Examinations. A wonderful 
aid to bueineea men. Regular 
price,$72.00. SpeciaJprice,$39.80. 

Practical 

Accounting 

Four volumes, 1840 psgee and 
800 illuatrationa, platea aod 
diagreune.^ C. P. A. questions 
and practical problems. Pre¬ 
pares for Accountant, Book¬ 
keeper or Cost Clerk. Regular 
price,$20.00. Special price,$l2,80. 


Pay Raisers 

These books are written by 
well known authorities — the 
top-notchers in each line. They 
will help you make more money- 
You can't fail to understand 
them, because they are written 
in plain, everyday language. 
Thousands of photographs, 
diagrams, charts, etc., help to 
make difficult points as sim¬ 
ple as A-B-C. 

Sro our rrRQ Examination—no 
monoy down offor bolow 



Ask Our Experts 

With these books goes free of all 
charge a $12.00 Consulting Mem¬ 
bership in the American Technical 
Society. If any question puzzles 
you—write us. Our corps of experts 
and engineers will solve any prob¬ 
lem. Ask all the questions you 
want for a whole year. This serv¬ 
ice is absolutely FREE. 


Automobile 

Engineering 

Five volumee, 2400 pagea and 
2000 illuetratjona. Preparee for 
Garage Foreman, Automobile 
Mechanic or Chauffeur. Inval¬ 
uable to car owners. Regular 
price,$26.00. Special price,$17.80. 

MachineShop Practice 

Six volumee, 2300 pages and 
2500 illuetratione. Prepares for 
Machine Shop Superintendent 
or Foreman, Foondryman, Pat¬ 
tern Maker, Tool Designer or 
Tool Maker. Regular price. 
$30.00. Special price, $19.80. 

Sanitary, Heating and 
Ventilating Engin'ring 

Four volumes, 1464 pagea and 
more than 1400 illuatrationa, 
etc. Prepares for Sanitary 
Eogineer. Heating and Venti¬ 
lating Engineer, Master 
Plomber or Plumber. Regular 
price,$20.00. Special price.$13.S0. 

Mechanical and 
Architectural Drawing 

Four volumee. 1678 pages and 
more than one thousand fllua- 
trations. Preparee for Archi¬ 
tectural or Mechanical Drafts¬ 
man. Regular price, $20.00. 
Special price, only $13.80. 

Electrical Engineering 

Seven volumes, 8000 pagee and 
2600 illuatratione, plates and 
diagrama. Preparee for Elec¬ 
trical Engineer, Power Plant 
Superintendent,Substation Op¬ 
erator or Electrician. Regular 
price ,$36.00. Special price.$19.^. 

Accountancy and 
Business Management 

Ten volumes^ S6S0 pagee and 
1987 illustratione, forme, etc. 
Prepares for Certified Public 
Accountant. Auditor, Office 
Manager, Accountant, Credit 
Man or Bookkeeper. Regular 
price.$50.00. Special price,$24.80. 


Don't Send Any Honeys 


MailLiira^ a Pre^cticAl 
E^lectriciaca 

(Contiftued from page 117) 


The new student starts at the very begin- 1 
ning, under an instructor that not alone I 
initiates him into the electrical field, hut 
helps to mold the character and general 
business policy of the future electrician. 

In this school no text-books are in evi¬ 
dence! What the student hears and secs, 
as well as does, is first given to him verbal¬ 
ly by his instructor. When he has done the 
work with his own hands, and made such 
notes as will be of assistance in the future 
to refresh his memor>', the knowledge he 
has gained is the only text-book he uses, hi 
the large electrical librar}' of the school the 
student may at an}' time refer to any topics 
that seem hazy or not quite clear to him. 

The new man learns the elementaries 
first, such as the meanings of various sym¬ 
bols and the rudimentar\* rules applying to 
electrical calculations, after which he does 
the practical work at his own table. Next 
he performs the simple feats of connecting 
up bells, batteries, telephones, fire-alarms, 
telegraphs and all sorts of intercommuni¬ 
cating systems. 

From here he graduates into the high 
branch of applied electricity and in a prac¬ 
tise building consisting of a ten room apart¬ 
ment he learns how to wire for light, heat 
and power by all the prevailing systems, 
such as cleat work, wood and metal mould¬ 
ing, knob and tube work, armored cable, 
flexible and metallic conduit. 

As electrical po%ver is one of the greatest 
factors of American industry, and its ap¬ 
plications many, the electrician finds a great 
field in his endeavors in this one branch 
alone. Therefore, at this school ever)' mod¬ 
ern power problem is studied minutely. 
When this part of his course is finished the 
student is ready to tackle anything that 
may come his way, be it the installing or 
building of switchboards to carry enormous 
currents, the connecting and operating of 
alternating and direct current motors, dyna¬ 
mos or generators, or the operation or in¬ 
stallation of storage battery systems as 
applied to electrical vehicle propulsion, and 
every other phase of this branch of elec¬ 
trical science. With his vast storehouse of 
knowledge gained by actual experience the 
student is well qualified to enter the field of 
Electric Traction, the coming achievement 
of this century, for he will have worked on, 
installed and run a complete electric trolley 
and locomotive. 

Finally the student learns the biggest 
bug-a-boo of all, “Armature Winding,” 
w'hich to most people is a science in a class 
by itself. At this school a complete knowl¬ 
edge is quickly gained in a simple and prac¬ 
tical manner. All puzzling details are 
rapidly grasped and within a short time the 
student is winding any form of armature, 
stator, field or motor ever used in actual 
practise. This and machine shop practise, 
repairs, electrical drafting, etc., complete 
the training course. 

No specified time is set for a student to 
complete his studies—everything depends 
on the individual and the rate at which he 
can grasp things. No entrance “exams" 
are needed, one can start at any time. The 
men hold meetings, at which all new ad¬ 
vances in science are discust and many 
novel features introduced. 

W hen finally graduated the student, di¬ 
ploma in hand, stands ready to meet any 
phase of the electrical industry. He is able 
to undertake any job, for he has the con¬ 
fidence that only comes with the knowledge 
ihat he has done \Wth his own hands the 
things he will have to do in actual practise 
in the business world. Photos Courtesy N. 

V. FJeetrlcal School. 


Write the name of the books you 
want on the coupon and mail it to- 
day. We will send the books at once, ex¬ 
press collect, and you can use them just as 
if they were your own for a whole week. 
If you decide you don't want to keep 
them, send them back at our expense. 
If you like the books, as thousands of other 


men have after examination, just send us 
$2.00. You can send the balance of the 
special reduced price the same way—$2.00 
each month (50 cents a week). 

Start’ right now and learn to fill bigger 
shoes. There will be a better job looking 
for you if you do. Be ready to meet it when 
it comes. Send the coupon noiv. 


American Technical Society, Deot.xsssA, Chicago, III. 

^American Technical Society. Deal. X 338 A, ChlcaSe. Illlneic 

I Please send me eet of -- ——for 7 daye* examination, shipping charges ■ 

collect. 1 will examine the books thoroughly and, if aatiehed, will send $2 within 7 daya and $2 each month until I have I 

I paid the apccial price af - If I decide not to keep the books, 1 will return them by ex- . 

press at your expense. Title not to pass to me until the eet is fully paid for. I 

I Name --^i 

Address-- - IGiHIill/l • 


jRe/crcncc 



you beuctit by metttiouing the "Electrical E.vteritucuter" tchen writing to advertisers. 
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Bea Traffic Man*Earn$50to$150 Weekly 

Learn Professional Traffic Management 

Unusual Opportunities await trained men in 
this field. Business insiittitioiis everywhere arc 
forced to seek the services of competent Traffic Men. 

Const.nnlly changinR conditions require trained men to under¬ 
stand and solve the problems that arise. Big- s-alarics are 
paid to men \>ho can overcome these difficulties. YOU can 
fit yourself to do this pleasant work and command a salary 
from $3500 to $10,000 yearly. 

Pleasant Work—Essy to Learn 

Spare tint© sUidly—a few hours 
each week—will soon fit you lo fill 
such a position. Tho work Is easy, 
the surroundings pleasant and you 
become a man among big. success¬ 
ful men. with a private oftlcc. 
prestige.—and SUCCKSSl Positions 
are t^enuauent and lead to bigger 
opportunities eoiLstantly. 





TRAFFIC BUREAU 


PiXF ItST^C JC O C R c 


TRAFFIC MANAGER 
Our Course® Highly Practical 
Entire course of inatnictlon glv-m 
by practical, experienced, eucceasful 
trafllo men. Their counsel and ad¬ 
vice comes from their dally experi¬ 
ence. They know the net‘ds and 
requirements an<l they know tho 
methods attd Information noc^esary 
to meet them, hcnco aro amply 
fitted to successfully teach others. 
Each Btudent gets personal atten¬ 
tion. Praoiical sssUtanco rendered 
for two years after graduation. An 
ordinary education, ambition and 
R. R. TRAFFIC MEN determination aro nil you need to 

v«..f n.. vniif An establlsbed Traffic Do- 

partmont at School fumlehes prao- 
Mero wishing and tleal experience, also offers oppor- 

brlng results. \ou must ULT ACTION funirv inr * 

If you would cUmb. The difference be- ' ^ 

tween '*wageB*' and "salary'* le In be- Post Graduate Course Free 
Ing able to do eometblng the crowd Students and graduates are priv- 

can't do. Success Is a matter of prep- lleged to use tl)l6 feature without 

aratlon,—It doesn't "just happen", extra charge. Gives actual experl- 

■nie man willing to pay the price of enco In rates, routing, classifications 

preparation gels the big salary. Gel and packing. An exclusive feature 

out of the rut! Don't drift. Be a win- not offered elsewhere, 
ner. not a wisher—and loser. Give TRAFFIC MANAGERS’ sal- 

yourself a chance. Only one thing can * ' - 

etop you—that's YOU. A pleasant job 
at a big salary awaits you as a trained 
Traffic 5lan, Our free booklet "Traffic" 
gives full particulars,—tells HOW you 
can'*le&ra to earn the bla'actariaa". The drat 
•tep Is to etart— Now I Prove roar amhttlon. 

Talte a atep for SUCCESS. Writo TODAY 1 


arlei range from $3000 to 
$25,000 yearly. 

TRAFFIC BUREAUS earn from 
$2000 to $10,000 yearly. 

TRAFFIC SECRETARIES In 
Chambers of Commerce earn 
irom $2500 to $10,000 yearly. 


Interstate Traffic School^ 266 Traffic Building, Ft. Wayne, Ind, 


YOU HAVE A BEAUTIFUL FACE 

BUT YOUR NOSE? 



BEFORE 

r S' THIS DAT AXD ACE attention to your appearance 
Is an absolute necessity If you expect to make the most 
outoflifr. Not only should you wish to appear as attrac¬ 
tive as possible, for your own self-satisfaction, which Is 
■lone well worth your efforts, but you will find tbe world 
In general judging you greatly. If not wholly, by your 
"look#," therefore It pays to "look your best" at all times. 



AFTER 

Permll no one to $eo you looking otherwise; It will 
injure your welfare 1 Upon the Impression you constant¬ 
ly make rests the failure or success of your life. Which 
Is le be your ultimate destiny? My new Nose-Shaper, 
"TRADoe" (Model '2 4) corrects now ill-shaped noses 
without operation, quickly, safely and permanently. Is 
pleasant and does not Interfere with one's daily occu¬ 
pation. being worn at night. 


I frlfe tojcyfor fret booklet, which tells you haw to correct (Ushtptd nosu. ut^oui coal if not aottafodory 

M. TRILETY, Face Specialist U62 Ackerman Bldg., Binghamton, N. Y. 



Thia la the handiest and moat u.'^efu) 
Tool KJt to have around the houae or 
Garage. 


Fisher’s Metal Tool Kits 

For Elt.ctriciaT\s, H^iremen, Plumbers, Tinners, 
Motorists, Mechanics and Garage Men. 

Only the very be.<it of workmanship is used In the construction of 
all our Tool Kits. Neat In appearance, light In weight, and handy to 
carry—Dust, Dirt and Water-proof. 

The corners, sides and ends are doubly relnforcetl. giving them the 
required strength and durability to withaiatid Knocks. Bumps, and 
rough usage that the average kit U eubject to. Tbe Hinges. Handle. 
Lock and Catchee are all metal, and are of the moel eubstanlial and 
be.si quality that can be obtained 

The tray Is Intended to hold email tools, such as Pliers, Drill Bile. 
Screw Drivers, Chisels, etc. 

SPECIAL OFFER*, in order In Introduce our Tool Kits rooro thor¬ 
oughly we will ship your choice of any one of the following sizes, 
complete with tray, remittance lo occompany the order, for $4.25— 
No. 30. size 18x8x8. No. 32. size 10x9x9, No. 34. size 20x10x10. 
If a larger or smaller alne than the above, or a different style Tray Is 
desircul. write for Information and prices or send for Booklet. Agents 
and Dealers wanted In every locality. Address all orders and make 
all rcmltfaiices payable to 

JOHN C- FISHER & CO. • Freedom, Pa, 



MANHATTAN RACER—2,000-FOOT FLYER 
Complete Materi&lx, Carved Propellers, Astemblmg Instructions, Ready to Assemble 

$3.50 Poaipaid In the u. S. A. Working Blue Print only — 35c 
Bleriot Model—600-Ft. Flyer Complete Parta and Instruotlons 
$3,50 PoHpald In the u. S. A. Blue Print only — 35c 

HEC AIRPLANE CO., Dept. B, 6 W. 48th St, New York City 


I 


IVI N F Y f r% r Y I I Add to your Salary—Make extra Pin Money 

^ * / O r I V-r ^ Start a lucrative business of your own 

Spend an hour each day taking subscriptions for the “Experimenter.” We’ll pay you well 
and you’ll enjoy the work. IVrttc for full particulars. 

Circulation Dept. ELECTRICAL EXPERIMENTER, 233 Fulton St., N. Y. City 


Practical dhemical 
Esepersmem^ts 

(Continued from page 122) 


decay may be at all noticeable. 

Cooking of Eggs. There is a notion 
prevalent that hard-boiled eggs are not 
digestible, and experiments made with eggs 
in the stomach lead to tiic same conclusion. 
Thus eggs slightly boiled have left the 
stomach in hejurs, and raw in 2J4 hours, 
and hard-boiled in 3 hours. It should be 
noted, lio%ycvcr, that raw eggs are only 
partially digested in the stomach, perhaps 
because they do not fully excite the flow of 
the gastric juice. The complete digestion is 
accomplished further along in the aliment¬ 
ary canal. 

In cooking eggs, they should be placed in 
water at 170 to 180 degrees Fahrenheit, and 
allowed to remain for 10 minutes, when the 
yolk will be found to be more coagulated 
than the white, the egg albumin beginning 
to coagulate at 134 deg. Fahr., and it re¬ 
quires some time to heat the egg thruout. 

A convenient method for cooking eggs 
without the use of a thermometer is to pour 
a quart or so of boiling water into a bowl, 
and put two or three eggs into this and 
allow them to remain for 10 or 12 minutes. 
The yolk actually cooks more readily than 
the white, and by this process the eggs are 
cooked uniformly thruout. 


QUESTIONS ANO 
ANSWERS 

MIXING MILK AND ACID. 

Ques. No. 5. A. J. Karlson, Phenix, 
Ariz., wants to know if it is possible after 
milk or cream is mixt with Sulfuric acid, 
to remove the latter and restore the acid to 
the same strength as before. 

Ans. We do not quite understand your 
object in mixing the acid with the milk, only 
to revert back to the same original sub¬ 
stances. However, this is not possible, as 
the acid enters into reaction with the for¬ 
mation of new compounds, which reaction 
is not reversible. 

FIRE EXTINGUISHER. 

Ques. No. 6. Fire Extinguishers. Mr. 
Kenneth Gordon, Tulsa, Okla., desires in¬ 
formation regarding ingredients and opera¬ 
tion of fire extinguishers. 



Answer: A solution of sodium bicar- 
bonat is contained in a metallic cylinder, 
having a flexible tube at one of the upper 
sides. Sulfuric acid is kept in a small con¬ 
tainer above the hicarbonat as shown in the 
accompanying illustration. When the ex¬ 
tinguisher is inverted, the stopper falls out 
of the bottle, permitting the sulfuric acid 
to come in contact with the solution of 
sodium bicarhonat, with the formation of 
carbon dioxid, thus :— 

HaSO* + 2NaHCO, = 2HaO + NaaS04 
The presence of the carbon dioxid gen- 


You benefit by mentioning the "Etectrieat Experimenter’* when writing to advertisers. 





















































































































June. 1919 


ELECTRICAL EXPERIMENTER 


155 


crated forces the solution out thru the hose. 

”Pyrcnc'* extinguishers contain carbon 
tetrachlorid, a highly volatile liquid, whose 
vapor does not burn. 

In either case the gases liberated so en¬ 
velop the flame that combustion ceases, due 
to lack of its supporter, oxygen. 

RADIOACTIVE GAS MANTLE. 

Question 7. JVchbach Mantle, Theo¬ 
dore McGowan, Elmira, New York, wants 
to know how he can conclusively show that 
the Welsbach gas mantle contains radio¬ 
active substances. 

Answer: The most simple and conclusive 
method is to place a gas mantle upon a box 
which contains an unexposed photographic 
plate, wppt in the usual opaque paper. Set 
these aside for a week or ten days, and de¬ 
velop as usual. The result will be a photo¬ 
graphic reproduction of the mantle, exposed 
by its own light, liberated by the radio¬ 
active ingredients. 

FULLER’S EARTH. 

Question 8. William W. Staley, Port¬ 
land, Oregon, desires information as fol¬ 
lows : Where he can obtain Fuller’s earth 
as mentioned in the April issue, Experiment 
No. 3 on Butter Tests; and also the com¬ 
position of the alcoholic potash solution as 
mentioned in Experiment No. 4 in the same 
issue. 

Answer: (a) FuUePs Earth may be ob¬ 
tained from any chemical supply house deal¬ 
ing in chemicals, and may be ordered under 
that name. 

(b) The Alcoholic Potash Solution men¬ 
tioned is prepared by dissolving 28 grams 
of caustic potash (in stick form) in 1 litre 
of alcohol. 


Sciei&ce 

(Continued from page 143) 


tomers at the same time. At that, the 
automatic is some little system and the guy 
who invented it certainly had it thick be¬ 
hind the ears. All you have to do is to 
move a little disc around the front of the 
’phone, having numbers from 1 to 0, and 
you don’t have to wait for a connection, 
either. If the line is busy you hear the 
usual busy signal which means, Hang up 
your receiver.’ After a while you try it 
again and you can cuss and howl^ all you 
want if it's still busy. The automatic ’phone 
exchange doesn’t mind it in the least, and 
take it from me, the system works to a 
charm.” 

“That so?” interposed Punk Loomis. 

“When how comes 'it that if the system 
works so charmingly and charmfully, the 
rest of the universe doesn’t adopt it?” 

“You see,” said Stokes, “it’s like this: 
When a man bumps into you at the corner, 
almost upsetting you, it does your heart 
good to come back at him with a long 
string of verbosity that clears out your 
venom and makes you feel comfortable 
again, as soon as it is out of your system. 
But if you run into a lamp-post, it doesn’t 
-do you much good to cuss at it by letting 
loose a blue streak of hyphenated talk. 
Same with the automatic outfit. A man 
wants to have somebody to act as his per¬ 
sonal goat once in^ a while. He wants to 
tell Central what is the matter with her. 
Or, if he is not inclined that way and time 
hangs heavily on his hands, he might want 
to speak to her about the color of her eyes 
or the texture of her soul. Never mind if 
she hangs up on him, that’s the complexity 
of the human mind. So while the auto¬ 
matic is a hne outfit as far as it goes, it is 
too inhuman, for it refuses to be your goat 
and that is the reason-” 

“Stokes !” yelled the steward. “Long dis- 
'tance is answering.” 




The Man Who Woiddnt 
Stay Dow n 


He was putting in long hours at monotonous unskilled w^ork. His small 
pay scarcely lasted from one week to the next. Pleasures were few and far 
between and he couldn’t save a cent. 


He was down—but he •wouldn^t stay there! He saw other men promoted, 
and he made up his mind that what they could do he could do. Then he 
found the reason they were promoted was because they had special training 
—an expert knowledge of some one line. So he made up his mind that he 
would get that kind of training. 


He marked and mailed to Scranton a coupon like the one below. That 
was his first step upward. It brought him just the information he was look¬ 
ing for. He found he could get the training he needed right at home in the 
hours after supper. From that time on he spent part of his spare time studying. 

The first reward was not long in coming—an increase in salary. Then 
came another. Then he was made Foreman. Now he is Superintendent 
with an income that means independence and all the comforts and 
pleasures that make life worth living.-- -xt.i, out H<nc_ 




It just shows what a man with ambition 
can do. And this man is only one out of 
hundreds of thousands who have climbed 
the same steps to success with the help of 
the International Correspondence Schools. 

What about you? 

Are you satisfied merely to hang on 
where you are or would you, too, like to 
have a real job and real money? It’s en¬ 
tirely up to you. You don’t ha«ve to stay 
down. You can climb to the position you 
want in the work you like best. Yes, you 
can! The I. C. S. are ready and anxious 
to come to you, wherever you are, with 
the very help you need. 

Surely when you have an opportunity 
that means so much, you can’t afford to 
let another priceless hour pass without at 
least finding out about it. And the way 
to do that is easy—without cost, without 
obligating yourself in any way, mark and 
mail this coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 6189 , SCRANTON. PA. 

Explain, without obllffatlng me, how lean qualify for 
the position, or In the auhlect, before which 1 mark X. 


electrical EXGIKEER 
Electrician 
Electric Wiring 
Electric Lightiog 
Electric CerRunolog 
Heery ElectrfcTractioo 
Electrical Draftameo 
^ BI«etrli Macblae Detlgaer 
'^Telegraph Expert 
Practical Telephony 

hbohanical engineer 

Mechanical DrafUtnao 
Toolmaker 
Ship Drafttman 
Machioe Shop Practice 
Ga'a Engineer 
CIVIL ENGINEER 
Surveying aod Mipplng 
MINE FOKEH'NORENG'R 
ARCHITECT 
Arefalt«etaral DraltaHao 
PLUMRINe AND BEATING 
Sheet Metal Worker 


^ CHEHICaL ENGrVEEB 
Z SALESMANSHIP 
r ADVERTISING MAN 
_ Show Card Writer 
Outdoor Sign Painter ^ 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Steaerraober aod Typbf 
Cert. Pub. Accounteot 
Traffic Manageroeot 
Commerdal Law 
GOOD ENGLISH 
Cotanea Seboel Soblaeta 
CIVIL SERVICE 
Railway Mall Clerk 
BTATIONART ENGINEER 
Teitlle Oreraeer er Sagt. 
AGRICCLTCRE 


Navigator 
PaoltryRablat 
AaUBebUti 


g 


Spaalih 

Pr««eb 

ItalUa 


Preseot 

Btreel 

and No._ 

City_State. 


CHARGE YOUR OWN BATTERIES and they are 

READY WHEN YOU NEED THEM 


Kr- 


The highly efficient Full-Wave F-F MAGNETIC RECTIFIER operates from any handy 
Allematlng Current Lamp Socket and enables you to charge your batteries safely at night 
unattended right in your own home garage and in the case of an automobile, without •, 

removing the battery from car or breaking any electrical connections. A full charge is ' 
done over night and costs about 6 cents for ihe average starting and lighting battery. 

For operation from Farm Lighting Plants or Direct Current 
Service you would use the F-F Charging BheosUL 

Either style of BATTERY BOOSTER is Portable and fur- 
nlshed complete with Ammeter aod Battery Clips. 

No electrical knowledge whatever Is required to operate the 
F-F Charging Outfit. You simply screw plug la lamp socket 
and snap charging wires on battery terminals. That's all there 
is to it. 

The F-F BATTERY BOOSTER means Loog Life to your 
battery, a Hotter Soark. a Quicker Start. Brighter Lights. 

A'ltallty to carry nverload and work overtime, and that It is 
READY WHEN YOU NEED IT. 

THE FRANCE MANUFACTURING CO. CI«veUnd,0. 

ITritf for Bulletin No. 12 AND THAT'S ALL THERE IS TO IT 
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3.1th, 

fStren^th, Unlimited 'Uitaltii/' ^ 
Tmpr'avod 'Zhtsonat iP^pearance 

The 

STERLING 

NIGN FREQUIiNCY 

VIOLET RAY 

C ELEBRATED Physicians and lead¬ 
ing Beauty Specialists receive fabu¬ 
lous fees for treating with the \noIet 
Ray. You can have a health doctor and 
beauty specialist right in your own home 
for your daily service at an average cost 
of less than a penny stamp. 

The SterlinK Hiub Frequency Violet Kay 
was specially desi^neil for home use fitted to 
work from the ordinary lamp socket —easy to 
manipul.ate— under control at all times—and 
contains within its covers the Services of a 
servant, a doctor of medicine, and a nerve and 
beauty specialist—all in one, ready for instant 
service. 



The Sterling Violet Ray is invalu¬ 
able in the treatment of diseases of the 
«:kin. mouth, throat and lungs, derange¬ 
ments of the liver, kidneys, stomach 
and intestine*:—soreness in muscles and 
joints—tired or “sick” brains or lack 
of “nerve tone.” It strengthens heart 
action—cleanses the hlooil—brings the 
flush of vouth to the skin—enlivens the 
hair puls a “spring in your step** and 
creates a clear eye and brain. 

Six hundred thousand vibrations per 
second saturate the entire body with 
electricity—fill the blood with oxygen 


—eliminate waste, toxins, and poisons— 
ALL enemies of youlhfulness. 

Sterling Violet Ray Generators are 
the creations of Mr. Anthony Longoria, 
our Chief Designing Engineer, whose 
lon^ years of practical experience in the 
designing and operation of Violet Ray 
Generators entitle him to the command¬ 
ing position he holds in their manufac¬ 
ture. They are based upon the original 
discoveries’ of Nikola Tesla, first given 
to the world in May, 1891, hut have 
been developed to the highest state of 
perfection ever reache<l in this type 
of generators. 


Book and Valuable Information Free 


We want to send you our book and full particulars about the Sterling N^iqlet 
Ray Machines. Head how von can treat innumerable diseases and ailments, im¬ 
prove your personal charm, .a’dd strength and vitality^and help yourself m hundreds 
of ways, Jfust mail the coujKm or drop a postal. ‘ ' 

you forget it. 


Do it now, this minute, before 


THE STERLING ELECTRICAL CORPORATION 

1278 West Third Street Cleveland Ohio 



MAIL THIS COUPON V FOR FREE BOOK 

The Slerling Electrical Corporation, 1278 West 3rd St., Cleveland, Ohio. 

Gentlemen;— 

\s jier your offer in Electrical Experimenter, please mail me at once, free and postpaid, 
your book and full information about th* Sti rling \ iolet Ray Gem raior': 

N.\ME.' .. . . 

ADDRESS. ,r,' . 

riTV. MATE . 


Tlhxe Moom^'s M.<DtsiitBon 

By Nikola Tesla 

(Coittinned from page 133) 


significance of tliis will be understood by 
reference to Fig. 7 in which the two 
masses, condensed into ptiints, arc repre¬ 
sented as attached to indei)endcnt weight¬ 
less string.^ of leiiRihs R>.i and Rl- whicli 
are purposely shown as displaced but 
should he imagined as coincident. It will 
be readily seen that if both strings arc cut 
in the same instant the masses will dy off in 
tangents to their circular orbits, the angular 
movement becoming rectilinear without any 
transformation of energy occurring. Let 
us now inquire what will happen if the two 
masses are rigidh' joined, the connection 
being assumed imponderable. Here zve 
come to the real hug in the question under 
discussion. Evidently, so long as the whirl¬ 
ing motion continues, and both the masses 
have precisely the same angular velocity, 
this connecting link will be of no effect 
whatever, not the slightest turning effort 
about the common center of gravity of the 
masses or tendency of equalization of encr- 
gy between them will exist. The moment 
the strings are broken and they are thrown 
off they will begin to rotate but, as pointed 
out before, this motion neither adds to or 
detracts from the energ>* stored. The ro¬ 
tation is, however, not due to an exclu¬ 
sive virtue of angular motion, but to the 
fact that the tangential velocities of the 
masses or parts of the body thrown off 
are different. 

To make this clear and to investigate the 
effects produced, imagine two rille barrels, 
as shown in Fig. 8, placed parallel to each 
other with their axes separated by a dis¬ 
tance Ri:i — RftJ and assume that two balls 
of same diameter, each having mass ni, arc 
discharged with muzzle velocities Vi and 
\'=. respectively equal to 2 tt n Rei and 2’r n 
Rg 2 as in the case just considered. If it be 
further supposed that at the instant of leav¬ 
ing the barrels the balls are joined by a 
rigid but weightless link they will rotate 
about their common center of gravity and 
in accordance with the statement in my 
previous article above mentioned, the rela- 

tion will exist-= ?r n (Rt-i — Rps) 

2 

n being the number of revolutions per sec¬ 
ond. The equalization of the speeds and kin¬ 
etic energies of the balls will be, under these 
circumstances, very rapid but in two heav¬ 
enly bodies linked by gravitational attrac¬ 
tion, the process might require ages. Now, 
this whirling movement is real and requires 
energy^ which, obviously, must be derived 
from that originally imparted and, conse¬ 
quently, must reduce the velocity of the 
balls in the direction of flight by an amount 
which can be easily calculated. At the 
moment of discharge the total kinetic ener¬ 
gy was E = ^ m Vi* ^ m Vt which is 
evidently equal to m V**, V* being the ef¬ 
fective velocity of the common center of 
gravity', from which follows that = 


\ 


-f \'/ 


The speed of revolulioii of 


the ina^'^e^ 


V.- 

iv. of course. — - 




and ihe 


rutaiitiiial energy of liolli 1 
lie c<jn>idered as ]>oiiits 


ills, which iniist 


V.>“ - m 


-■(-r') 

'anslaiion in tl 
m -f L’ 


Tlu kineiic energy of translation in the 
direction of flight is then m HrJ-’ 


V 


W - \ . 

_-being 


the sjieed of the 


\'ou hrnr^it hy (he ' hlr,'trii(tt J: rf'erifnctitcr xirtlitif; O adx ••rttsers. 
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TABLETS 

FOR 

All 

Pain 


Headaches 
Neuralgias 
Colds and La Grippe 

Women’s Aches and Ills 
Rheumatic and Sciatic Pains 

Ask Your Druggist for A^K Tablets 

(If he cannot supply you, write ns) 
Small Size Dozen Size 

lOc w 25c 

Fnc-Simila 

See Monogram A on the Genuine 

Aatikamola Remedy Company, St. Louis, Mo. 

Write for Free Samples 



The Electric Safety razor makes shaving a : 
pleasure. Blade vibrating 7,200 times a minute • 
cuts the beard smoothly and without slightest S 
pull or irritation—feels like a gentle massage, s 
Can be used with or without electric current. 1 

Uctrteiat Lek-Tro-Shav | 

A barber says—‘TTave shaved for years and have | 
ne^er used any shaving device near its eaual.** | 

A home user says—"The most pleasing shave I've • 
ever had in my life. Shaves my face Closer than I J 
used to shave, but there is no after irritaUon or lU | 
effects as 1 usually get from another razor." S 

No. I Made for use from Light Socket. S 

No. 2 Made for use from Dry Battery. J 

Write for illustrated circular describing Lek-Tro- * 
Sh»v Safety Bazor fully. ■ 

VIBRATING ELECTRIC RAZOR CO. 5 

Dept. 122. Omaha, N«br. : 



Noiseless Target Practice 

Fit your .22 with a Maxim Silencer end get 
no end of fun tliu^ suminer practicing in j-our 
back yard and ou your vacation. 


MAKES YOU 
ABETTER MARKSMAN 


It eliminates recoil and all noise of 
the report, and steadie> your aim. 

Direct from Dealer or Factory ?5,00. 

Write for Free Book of storiej>. 

MAXIM SILENCER CO. 

89 Homestead Ave., Hartford, Conn. 



A Cigarette With One Hand 

Don't drop cvervthinp every 
time you want a smoke. Let 

The 

“HANDY” 

Cigarette Case 

Hand it to you. Pul! the 
cover down, theu ui). and 
the cigarette is readv. 

Fits the pocket. Full Nickel- 
Plated. shipped Post-Paid 
• •II receiltt of prit-e. 

CASE MFC.CO., 241 W. 23rd St. New York 


l‘oa by 



cniiinioii cc'iitcr ttl f^ravily, that Vi — \’4 
is the Iti^s of velocity in the direciioii of (light 
owing to the rotation of the two mass pnints. 
If iii'itcad of (liesc we would deal with the 
halls as they are, ihcir rotational eiicrg> 

Cl = e-f-i= iB (- 

i heing the moment of inertia of each hall 
about its axis. 

.\s will he seen, we arrive at precisely the 
same results whether the movement is recti¬ 
linear or in a circle. In both cases the total 
kinetic energy- can be divided into two 
parts, respectively of the same numerical 
values, but there is an essential difference. 
In angular motion ihe axial rotation is noth¬ 
ing more than an abstract concef^tion; in 
rectilinear movcmcMit it is a positive extent. 

Virtually all satellites rotate in like man¬ 
ner and the probability, that the accelera¬ 
tion or retardation of their axial motions— 
if they ever existed—should come to a stop 
precisely at a definite angular velocity, is in¬ 
finitesimal while it is almost absolutely cer¬ 
tain that all movement of this kind would 
ultimately cease. The most plausible view is 
that no true moon has ever rotated on its 
axis, for at the time of its birth there must 
have been some deformation and displace¬ 
ment of its center of gravity thru the at- 
iractive force of the mother planet so as to 
make its peculiar position in space, relative 
to the latter, in which it persi.sts irrespective 
of distance, more or le.ss stable. In ex¬ 
planation of this, suppose that one of the 
balls as M in Fig 5 is not of homogenous 
material and that it is similarly supported 
but on an axis passing thru its center of 
gravity instead of form. Then, no matter 
ill what position the ball is fixed on the 
pivots, its kinetic energ>‘ and centrifugal 
pull will be the same. Nevertheless a di¬ 
rective tendency will exist as the two cen¬ 
ters do not coincide and there is, conse¬ 
quently, no dynamic balance. When per¬ 
mitted to turn freely on the axis of gravity 
the body, of whatever shape it may be. will 
tend to place itself so that the line joining 
the two centers points to O and there may 
be two positions of stability but, generally, 
if the center of gravin' is not greatly dis¬ 
placed, the heavier side will swing out¬ 
wardly. Such condition may obtain in the 
moon if it had solidified before receding 
from the earth to great distance, when the 

(Continued on page 160) 



AOTROMOMY 


Tlhve Evol^ttioia of 
tlhe iStays 

{^Continued from pogc 121) 


Canopus, one of the giants of the universe. 
The transition of ihis type into the solar 
type stars of class G, to which our sun be¬ 
longs. occurs when the group of iron lines 
known as group G begins to appear (see 
diagram I). The lines of calcium and hy¬ 
drogen still remain more intense than any 
other lines in the spectrum, but many fine 
metallic lines now appear in ever-incrcasiiig 
intensity. The transition of this type into 
the advanced solar type K occurs when 
some of the metallic lines surpass the hy¬ 
drogen lines in intensity. The group of 
iron lines has also greatly increased in in¬ 
tensity until it becomes one of the most 
conspicuous features of the K type stars. 
Stars of the solar type such as Capella and 
the sun are yellow, and stars of the ad¬ 
vanced solar type, such as Arcttirtis and 
Aldebaran, are orange colored bordering on 
red. Their atmospheres are filled with 
dense metallic vapors. (See photos of solar 
and advanced solar type spectra.) 

Class M is divided into giant and dwarf 


Drake’s Books 


For Home Study 



Pave the way 
for the big 
positions — the 
fat pay-envel¬ 
opes. Written 
In non-techni¬ 
cal language— 
easy to read— 
easy to under¬ 
stand. We will 
send any book 
postpaid 
—keep them 
five days—If 
not entirely 
satisfied return the books and your 
money will be refunded In full. 
Order direct from this page. Use 
the coupon. 
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Electrical Books 

Electric Motor Control Systems and 

Methods. Leatherette.$1.50 

Electrical Tables and Engineering Data. 

Leatherette . 1.50 

Motion Picture Operation. Leatherette.. 1.50 

Alternating Current. Leatherette. 1.50 

Wiring Diagrams and Descriptioos. 

Leatherette . 1.50 

Armature and Magnet Winding. Leather¬ 
ette . 1.50 

Modern Electric Illumination. Leatherette 1.50 
Modern Electrical Construction. Leather- 

ette . 1.50 

Electricians' Operating and Testing 

Manual. Leatherette. 1.50 

Drake's Electrical Dictionary. Leatherette 1.50 
Electric Motors. 0 and A. Leatherette.. 1.50 
Electrical Measurements and Meter Test¬ 
ing. Leatherette. 1.50 

Drake’s Telephone Handbook. Leatherette l!50 

Automobile Books 


Automobile Igni¬ 
tion. Leatherette. 

52.00 

Brookes’ Automo¬ 
bile Handbook. 
Leatherette ..52.00 
Automobile Start¬ 
ing and Lighting. 
Leatherette . .51.50 
Ford Motor Car, 
Truck and Tractor 
Attachments. Cloth. 

51.00 

Ford Motor Car. 
Truck and Tractor 
Attachments. 
Leatherette ..51.50 
Automobile Cate¬ 
chism and Repair 


Manual. Leatherette.51.25 

Gas and Dil Engine Handbook. Cloth... 1.00 
Gas and Oil Engine Handbook. Leather¬ 
ette . 1.50 


Modern Language Courses 

French Without a 
Teacher, Spanish 
Without a Teach¬ 
er, German With¬ 
out a Teacher. 

By Professor 
Philip Schuyler 
Allen. University 
of Chicago. All 
entirely new home 
series of modern 
foreign languages. 
Simplest, easiest- 
to-muster language 
method ever de¬ 
vised. French, 
Spanish or Ger¬ 
man. Pocket size. 
Each .51.25 

Mait the. Coupon NOW 
Order on our live day money back plan. 



PRflCTlCALGAS 
f ANDOiLENGME 
i! HANDBOOK 
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FREDERICK J. DRAKE &. CO.. 
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AsriXTtos^ 


My advice to you is to 

start right now to take my 

HOME COURSE 
IN AVIATION 

and prepare to fill one of the 
big jobs later. Wonderful op¬ 
portunities. Trained men 
in niff cloninn*!. 1‘rcparo now 
for big future. Lefteone nre eiwy 
lo on<u*rvtAnd, Write TODAY for 
my FREE BOOK. ’'The Seienco 
n w A\i»tion,” end I will eend it 

fo^eri; ThiMTe* of »nd wTite yoTj e pcreonal letter 
Ihftt will interoel you. Address: 



CAPT. CEO. F. CAMPBELL. Cbief loitroctor. Nstiooil 
Aero l«stjlQte»9I6S. Mlehlgsn Av«., Dept. 7446, Chicago 



SPECIAL KON-VER-TER SUDE RULE 

Th« Humilton Improved «-lr<rul»r 
alldorulo h«ui€>Ter800QgT»duatJon«»r»d 
over 1800 Afforva end leltere on it. and 
le encnctocere hand book end elide rule 
combined. Itie 6.4 tnehoetn dUmaUr. 

It will aabtrect, divide. muiUply end 
add freetione er decImeU ef an Inch, 
can be need as a decimal eaulvaleni 
table, constructed of three diaka and 
doable traneparent celluloid rider. 
Decimal equivaleoU sivon to ai* place* 
lo fiirurea. rivea ataea. eo-ainea tan- 
Itanta. CO- ta n«enla, ac can la, co»aermn U 
varaed alnea, co-veraed ainea, aquore, 
cube and Bftb roota with all their pow- 
era. 0nda the area, circumference aod 
dinmeUr of eirciea directly. 

The Lci? araie hai 1000 eraduationa. 
The DE LUXE rule may be bent double 
without Injury, try this with rijrld ma¬ 
terial auch aa metal. Baa oo ciumar 
operating attacbmenta and will work 
proportions. _ . . 

The KON-VER-TER la artialle aa 
vellaaoaeful. looeeatlovertheU.S., 
Canada. Mexico. Coba, Porto Rico, 
Panama. Bermuda, Hawaii, Pbilip- 
plnea, Aoatralia and New Zealand. 
Instroctiona with rule. 

Beaoiifolrold eenboaaed black leath¬ 
erette caae, 50« extra. PLAIN U HL- 
ITY ROLE^ll.OO. 8PEC1ALDELUXE 
BULE8 white Irorv celloloid t2.£0P.P 
J. C. HAMILTON & CO.. 

Dapt. B 7 Water St.. Boatoo. IJ.S.A* 


Delivered y?u FREE 

Your ehoico of 44 stylaa, colors 
Aod oisea lo the famous Uos of 
•'RANQCR** bicycles, shown in 
full color io the big oew FVee Csta- 
Wa pay all the freight charges 
m Chicago to youx town. 

30 Days Free Trial S'TSi 

^blcyclo yoo select, actual riding teat 
“■a your own town foe a fall month. 
Do not bOT until you get one greol 
"5*® ©jtTer aod low Fsetory- 

^^^T^Rider terms and peiees. 
TipCC LAMPS, HORNS, pedals, 
I lllkv aingla wheels and repair 
parts for all .makea of bicycles at 
[half usual prices. No one else can 
offer Boch Tsloee and such terms. 
4CNp MO MONEY but write today 
*-*r the Mg new Catalog, li»a f rao. 

COMPANY 
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The Relative PoilMons of Certain Linos Prominent in Voriou* Steltnr Spectra Are 
Indicated In the Above Olearem of the Vlilble Spectrum: K end H Are the Absorp- 
Hon Banda of Calcium In ine Extreme VIelcl End of the Specirum. The Ultra-Violet 
Lies Beyond to the LefL Hg, Hv. F, and C Are the Characteristic Absorption Lines of 
Hydrogen Prominent In TVpe I and Typo 11 Star*, g is a Lino ot Calcium In ihe Violet. 
G U a Group of Lines Due lo Iron Promlnen! in ^ler Type Sian. E Is e Second 
Group of Iron Lines. 0 Is a Pair of Lines In the Yellow Cue to Sodium. A Is a 
Group of Lines In the Extreme Red Originating In Our Own Atmosphere. 


red stars with banded 
and fluted spectra cor¬ 
responding to Sccchi’s 
type HI. Their dense 
atmosphere are filled 
with metallic com- 
potinds and they are 
superficially at least 
much cooler than 
stars of the other 
types outlined above, 

(See spectrum of typ¬ 
ical giant type 
star.) 

Class N corresponds 
to Secchi's type IV 
and its characteristics have been mentioned 
above. 

The position of the Novae or Temporary 
Stars in this scheme of evolution is some¬ 
what uncertain, if in fact they fit into it at 
all. At tlie time of their outburst their 
spectra are usually rich in violet light and 
they are therefore to be classed with first 
type stars. Man}' sudden and peculiar 
changes take place in their spectra, but one 
characteristic is common to all novae, and 
that is the existence of both bright and 
dark bands of helium and hydrogen greatly 
displaced in position, the dark ones being 
shifted toward the violet and the bright 
ones toward the red. 

Temporary stars usually pass first into 
bright line stars and later into planetary 
nebulae, thus reversing the generally ac¬ 
cepted order of evolution from nebulas to 
bright line stars. 

Tho a gradual transition from one type 
of star to the next can be traced, it does 
not necessarily follow that all stars pass 
from nebula to type M or t}’pe N sizrs 
thru all the types O, B, A, F, G and K in 
order and from there on to gradual extinc¬ 
tion. It is possible that some stars become 
extinct or cease to shine without passing 
thru all of these stages. 

The fact that in certain double star sys¬ 
tems two stars physically connected and 
therefore evidently formed at the same time 
are at different stages of development calls 
for explanation. Some stars may run thru 
the course of evolution more rapidly than 


other stars, and some stars may lose their 
radiating powers before they have com¬ 
pleted the normal course of evolution. 

The marked division of the solar and 
late type stars into dwarf and giant stars 
also has a direct hearing on the problem of 
the order of the evolution of the stars. 
Tho the generally accepted order of evolu¬ 
tion is that outlined above, it is possible 
that the sequence advanced by Prof. H. N. 
Russell may be the true one in whicli the 
evolution begins with giant stars of type M, 
continues in an order reverse to the one 
usually accepted thru giants of types K, G 
and F to the type B helium stars, hence in 
the normal order thru the dtvarfs of types 
F. G, K and M to extinction. This would 
account for the existence of both giants 
and dwarfs of the later types. The Orion 
or Helium stars, which are the hottest of 
all the stars, would in this case represent 
the height of stellar development. 

Whatever may prove to he the exact 
sequence in the evolution of the stars, the 
fact that there is evolution and change 
going on among the stars is indisputable. 
Such is the similarity existing among the 
hundreds of millions of stars of the uni¬ 
verse that they can be grouped or classified 
under one or another of the few distinct 
types outlined above according to their 
color and the characteristic lines of their 
spectra. 

{The next installment will appear in an 
early issue.) 


TABLE SHOWING THE ORDER OF THE E^mUTION OF THE STARS ACCORDING TO THE 
CLASSIFICATIONS OF SECCHI AND THE HARVARD COLLEGE OBSERVATORY 
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ASSOGIATEO ART STUDIOS. t3A Fltllron Bldg., N Y. 


Type of Star 

Secchi Harvard 

Typical 

1st Mag. 

Star 

Color 

Characteristic Lines of Spectra 


Gaseous 

Nebulae 

O 

(Wolf-Rayet) 

(Novae) 

Nova Pirsei 

Green 

Blue-White 

Bright lines of helium hydrogen and nehulium. 

Bright hands and lines of helium and hydrogen chang¬ 
ing later to dark hands and lines. 

Bright and dark hands, greatly displaced, of helium 
and hydrogen. 

Type 1 

r 

B 

(Helium) 

Rigel 

Bhic-Whire 

Dark absorption lines of heliurn and hydrogen, hut 
chieRy of helium and a few faint metallic lines. 

A 

(Hydrogen) 

Sirius 

White 

White 

Inrense absorption lines of hv^lfOR^f** reaching maxi¬ 
mum. Increasing strength of metallic lines. 

Intense bands and line '*g’ of calcium in violet, llydr^ 

Type 1-1 H 

F 

(Calcium) 

Canopus 

tinged with 
yellnw 

gen lines of great intensity; many strong metallic 
lines. 

Type 11 . 

G 

(Solar) 

Capella 

^’cllow 

Increased intensity and number of metallic lines. 
Strong hydrogen lines smII surpassing metallic lines 
in intensity. Appearance of C*roup G lines due to 
iron. 


K 

(Advanced 

Solar) 

Arcturus 

Orange 

Decrease In strength of hydrogen lines. Great increase 
in number and srrengih of metallic lines and Gioup G 
of iron. 

Type III 

Ma 

(banded) 

Mh 

(handed) 

Betelgcusc 

Red 

Appearance of banded spectra due to compounds of 
titanium uxidc. 

Marked faintness of violet end of spectrum. 

Type IV 

N 

(Carbon) 


Red 

Banded spectra due to presence of carbnn compounds. 

NOTE—^This latiei type does not follow in order 
after H ype M, but is entirely independent of it in its 
evolution. , , • , 

The novae also do not fit into the regular chain of 
evolution, but are placed after the start they most 
closely resemble. 


ypN ^enctii by menttomnff (he ”Z:/<rc/rica/ £x/*crinicnicr" uhen uritinff lo odvcriiscrs. 
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MOST SENSITIVE MICROPHONE 


Y OU can easily make a liighly sensi¬ 
tive detectophone by using a Skin- 
derviken Transmitter Button to collect 
the sound waves. You can build your own outfit with¬ 
out buying expensive e.xcjuipmeiit. 'Think of the fun 
you would have with such an instrument! It’s 
very simple, too, and inexpensive. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

You can connect up different rooms of a hotel. 

Our outfit was used secret service operatives 
during the War, It is being used on the stage. 


FOR $1.00 A 


^MONG electrical experimenters the 
button has created a sensation. It 
is not uncommon to receive unsolicited 

■ letters like these: ‘T received transmitter button today 
and I wish to inform you that it works great and is the 

- best I have ever seen or heard of for the price. 1 

will certainly recommend it to my friends. I ^vish 
to thank you for your good ser\Nce.” 

*T have been using one of your transmitter but¬ 
tons, and it has proved to be worth more than its 
value in my experimenting.” “I received one 
(Transmitter Button) some time ago, and they 




So much for its commercial adapta¬ 
tions! You can procure apparatus 
of the same type. 

One of the main advantages of 
the Skinderviken Transmitter But¬ 
ton lies in its ultra-sensitiveness. 


fctcovti Pucto 
«CiwE Bc» 


PHONt 



REAL BARGAINS 

These prices are very low 

All equipment is GUARANTEED. The appa¬ 
ratus is the same as sold by us to large 
telephone companies. 110 volt telephone 
generators. 

3 bar.$1.75 

4 bar. 2.25 

5 bar. 2.75 

Ringers 80 ohm.50 “ 

“ 1000 ohm.75 “ 

Silk cords. 6 ft. 3 cond. .25 ** 

*• “ 6 ft. 4 cond. .28 » 

“ *' 3 ft. 2 cond. .15 “ 

Transmitters complete with 

Steco transmitter button.$1.50 

Induction coils. 40 

Receivers—Watcb Case 
75 ohms . 1.25 


Weight 6 V 2 lbs. 

8 lbs. 
10 lbs. 
“ 1 lb. 

1 lb. 
“ 3 02 . 

» 3 02 . 

“ 1 02 . 


12 02 . 
6 02 . 


1 lb. 



fKONT *>OONOM& 


are just O. K: for experimentary.” 
‘‘I have been using one of your 
transmitter buttons for experi¬ 
mental work and it certainly lives 
up to all you say for it and then 
some.^* 


i OkvCcuj 


You can 
place it in 
any posi¬ 
tion you like. It i.'^ the greatest invention in 
micro-phones and has won recommendations 
from men of high standing in the scientific 
world. It is being used all over the world. 

You can mount it most anywhere. Card board 
boxes, stove pipes, stiff calendars and hun¬ 
dreds of other places will suggest themselves 
to you. The buttons cannot be seen by any 
one in the room as they are so small and light. 

Only a small brass nut is exposed to the view. 

Full directions for connecting up the but¬ 
ton for use as a detectophone are given in 
booklet No. 4 which is sent with each 
button. 

The only instruments needed to complete 
a detectophone outfit, in addition to a Skin¬ 
derviken Transmitter Button are a receiver, 
battery, and, if desired, an induction coil. 

.00 Skinderviken 
ppd- Telephone Equip. Co.Inc. 







Ur VIIni>uu 
nout 


335 Broadway NEW YORK 
2134-36 N. Clark Street 
CHICAGO 


$1 


USE THIS COUPON 


STECOt 

Gentlemen:—Please enter an order for 


(Use Pencil) 


Skinderviken transmitter buttons.@$1.00 

110 volt generators.bars.@ 

Ringers .ohms .@ 

Cords .conductor.ft. 

Induction coils . 

Transmitters with T Button 
Receivers—Watch Case—75 ohms 


E. E. 6-19 


prepaid 

Wt.lbs. 

Wt.lbs. 

Wt.lbs. 

.40 Wt.lbs. 

1.50 Wt.lbs. 

1.25 Wt.lbs. 


Mr. H 
Gernsback, 
editor of this 

magazine, who is the dean of electrical experimenters, 
said: “In writer’s opinion, obtained by actual elabo¬ 
rate tests, your Transmitter Button is probably most 
efficient device of its kind on market today, due to its 
simplicity and other outstanding features. Should 
have a great future.” 

The same circuit connections apply to all experi¬ 
ments, regardless of how the transmitter button is 
mounted. 

The Skinderviken Transmitter Button operates on 
one or two dry cells. It often happens that two cells 
produce loo much current and the sounds are deafen¬ 
ing. We recommend either one fresh cell or two worn 
out cells. 

We have the utmost faith in our trans- 
TiiKiNo milter button. We guarantee satisfactory 
service or we will refund the purchase 
price. Boys—Young and old—send in a 
dollar bill RIGHT NOW! You can’t lose. 
If you’re not satisfied, you receive your 
dollar back. Isn’t that fair? 

Send a 3c stamp for a copy of Booklet 
No. 4. 


.00 

ppd. 


Amount Enclosed: Ship \da 

Enclose sufQcleut postng© for mailing. 

Ship to. 


Send Booklet No. 4. [ ] 



VoH bcticHt by mentioning the ‘"Electrical Execrimenter'" when writing to advertisers. 
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MY NEW BOOK 

^ “Muscular Development"* ^ 

Mill tell you how to get a wonderful muscular 
development like mine, perfecl healih, abun¬ 
dance of vitality and great slrenglh as I have. 

Tho result'. ol my system 
are jthOMti on my own per- 
i.on utnl (liHi Is reoitn. 
litendallon enout:h. To Rive 
every one the opiHirniiiily 
to prvitlt hy whut I have 
leanl«^L 1 will mall my 
lK.ok. for u IlDiited time 
vmly. on rrcelpt of 



lOc 


EARLE E. l-IEDKRMAS 
Why not k>ob Sj* healthy atni b«> 
as atroox as I am? 

EARLE LIEOERMAN. Dept. 209. 203 Broadway, N.Y. 


Stamps 
or Coin 


This womlcrfiil book 
will help you It la pro- 
fUM*Iy i i I ust ml ed and 
('oniahis piriiires t*f n«any 
of the world's stroiiReHl 
men wlioin ! have trained. 
Send for It to-day. Ulclit 
now. while It I', on your 
tuiud. 


RIGHT NOW—You Can Make Big Profit! 

In BATTERY CHARGING 
OvvTier*! of HB Charters everywhere are niaklnit 
$100 to jtOO rieor /Vo/Tf every innnth. Business 
tvetter than ever. Vt>l* can d«i as well. l»on*l de¬ 
lay. (let out and ytet this biisine.ss with sturdy, 
vhpeudtble HB ^tuipnient. 

THIS H8 SOO WATT CHARGER WILL PAY 
$100 to $200 CLEAR PROFIT EACH MONTH 
No elecirlral knowlevljte required to Install or 
operate. Hecharites 7 tj*voll batteries at once. Co.sts 
12c to 15c each to recharaa. customer pays 75e to $1.50. 
Bi«. ouicb. clean orodts—easily made. No bomnuti or ex- 
pensive renewals. Steady service 24 hours■ 
a day. Flconomical to ruo. requlrea rw at-1 
teotion. aave occasional olltnir. I 

eoe Puts This Monsy-Mahar In Your I 
Caraaa an Mansy.BacfcCuarantae I 
Balance in 9 monthly paytoentsof 
$20 each. hlarniniTS easily pay for 
machine. Fin $25 initial payment 
cheeb to this ad and send todav 
for trial order. Sold under N8 
Absoiifta Money-Bacb Cuaran- 
tab. Order NOvV. lK>n’t delay, 
tietbasyt Getthcv*e Frofit.s? 

NOaARt BROTHERS COMPANY 
Bax 6E, Troy. Ohio 

Manu/actwrrra SirtceiSSS 



Mining Engineering 

^ For Your Profession ^ 

A wide and pn>fllable field, not overcrowded. Is open 
to fumard-lookiiiR youiiR men. The MtchlRun College of 
Mines le>(ab]ished offers a comprehensive four 

year ettorse which can be cooipleted in three years. Its 
breaiilh provides foundutloD for expert specialization in 
that field of enKloeerlnR which Most appeals to the stu¬ 
dent. All phases of technical knowledge and instruction 
relative to mine development and operation thoroughly 
prr.srnted by constructive iiielhod.s. Practical experience 
IS here coDibiiied vvith theoretical work in a rare way. 
Coltfffe is forobd in cftittr of onr of tfu irorld's greal- 
if't r»»pp»r t/iinrnf; dtxtricts. (’lose relation^ are constant¬ 
ly maintbined with mines, mills. >melter>. electrolytic 
and power plants wbldi are practically a part of the 
College esiuipmeni and a factor of enormous value In 
instinct ion. "M. C. M. Men Make Good.** For descrip¬ 
tive book address .\<lmini»trative oiflcer, lloughton, Mich. 

Michigan Mines 


sro 



Do You Want to Know 

HOW TO DEVELOP 

Vitality, Energy, Endurance, 
Nerve Strength, Muscular 
Strength, Perfect Physique? 

•My FTIKR BOOKS. “The Whys of Exer¬ 
cise” and ’'The FIrsI and Last Law or Phyil- 
cal Culture.” tel) you If you are weak or un- 
vlerdeveloped. how ta grow strong; if strong, 
how to grow strtiiiger. They explain how to 
(levelot> thu lungs and muscle, the sirtuig heart 
and vigorous tllgestlan -In sharl, liow to liii- 
pruve liealtli and strength liiternallv as well as 
exlernallv SK.VH TODAY—NOW—for these 
FRKK BOOKS, l'^ie|ll-»e 4c In starii|K to cover 
t>u»tage. 

PROF. H. W. TITUS 
foor>er Sq. Dept. C02. New York City 


8w1or 4 In.,II ln,b«>twecn crater*. 17 In 
' total leoNTth. Hbiprdng weight 13B>«, Be 
oC laUio i>t machiaed, Vorkmannbip first- ' 
J rlana. F.qulppc-'l with W'xmI turoing chuck. 

Can b« Ottrd wiU> a in. fmem pUtn aixl drill c' 


STPHtS MFD. CO., DIPT. C 


TDLlD 0 ,OHi 0 | 


! teach you i 

•oniBf . hy mad. in a itwnT /, 

_a. otdratan l Urgeal ikhooL I 

>,^ fiald. work iaterevticg. Vuo can \ 

|l!>^EARM »IB TO S 45 A WEEK ' 

DETROif^'SCHObL d^P LETTERING I 

a:«tabU«b#d IW. «W D. a. of L. blda., DETROIT, MICIL J 


TBiie Moobh^s 

Rottatilomi 

By Nikola Tesla 

(Coutuiued from f^oyc 157) 


arrangement of the masses in its interior 
liecame subject to gravitational forces of 
its own, vastly greater than the terrestrial. 
It has been sug.vested that the planet is 
egg-shaped or ellipsoidal but the departure 
from spherical form must be inconsider¬ 
able. It may even be a perfect sphere with 
the centers of gravity and symmetry coin¬ 
ciding and still rotate a> it does. Whatever 
be its origin and past history, the fact is, 
that at present all its part> have the same 
angular velocity as though it were rigidly 
connecied with the earth. This state must 
endure forever unless forces from without 
the luua-terresirial system bring about dif¬ 
ferent conditions and thus the hope of tlie 
star-gazers that its other side may become 
visible some day must be indefinitely de¬ 
ferred. 

A motion of this character, as I have 
sho\Mi. precludes the possibility of axial 
rotation. The easiest way to free ourselves 
of this illusion is to conceive the satellite 
subdivided into minute and entirely inde¬ 
pendent parts, as dust particles, which have 
different orbital, but rigorously the same 
angular, velocities. One mu'^t at once 
recognize that the kinetic energy of such an 
agglomeration is solely translational, there 
being absolutely no tendency to axial ro¬ 
tation. This makes it also perfectly clear 
why the moon, provided its distance does 
not greatly increase, must always turn the 
same face to us even zoithoiif any inherent 
directive tendency nor so much as the 
slightest effort from the earth. 

Referring to the librations of longitude, 
I do not see that they have any bearing on 
this question. In astronomical treatises the 
axial rotation of the moon is accepted as a 
material fact and it is thought that its angu¬ 
lar velocity is constant while that of the 
orbital movement is not. this resulting in an 
apparent oscillaiion revealing more of its 
surface to our view. To a degree this may 
he true, but I hold that the mere change 
of orbital velocity, as will be evident from 
what has been stated before could not 
produce these phenomena, for no matter 
how fast or slow the gyration, the posi¬ 
tion of the body relative to the center 
of attraction remains the same. The real 
cause of these axial displacements is the 
changing distance of the moon from the 
earth owing to which the tangential com¬ 
ponents of velocity of its parts are A’aried. 
in apogee, when the planet recedes, the 
radial comjxinent of velocity decreases 
while the tangential increases hut, as the 
decrement of the former is the same for all 
jiarts, this is more pronounced in the re¬ 
gions facing the earth than in those turned 
aw ay from it. the consequence being an 
axial displacement exposing more of the 
eastern side. In perigee, on the contrar}', 
the radial component increases and the ef¬ 
fect is just the opposite with the result that 
more of the western >ide is seen. The 
moon actually swings on the axis jiassing 
thru its center of gravity on w'hich it is 
supported like a hall on a string. The 
forces involved in these pendular move¬ 
ments are incomparably smaller than those 
required to effect changes in orbital ve¬ 
locity. If we estimate the radius of gyra¬ 
tion of the satellite at 600 miles ancl its 
mean di'^tance from the earth at 240.000 
miles, ilien the energy necessary to rotate 
it once in a month would he onlv 
/ 600 1 

( — ^ =-of the kinetic eiiergv' 

\ 240.0(M')/ lf/).000 

cif tile orbital mo^emenl. 



V f D VIP Pttwiited 

Zyll —Z-lr Srd. 1018 

The Greateat 50 Ct, Article oo |h» Markat 
Shipped right from the factory the aamc 
day we receive your order. The Prong i<* 
made of haautifui meUl: never break or 

Wear out: aclentiOcally made and 

bast workmanahlp, Iho rubber* 

-n elastic and faaUng. with 
ay of oef> end force. Zip- " 
o\d, complato. only BOc pre- 
Peld. Ba aure tha name ZIy- ; 

Zip and our address appear I 
on the artlcla you buy. i)rder 
from ua or eny Sporting Goods 
Storein yoor city. Send Stamps, 

Coin or Money (Jrdsr. 

AUTOMATIC RUBBER CO. 

COLUMBIA, S. C. 


Telegraph Pictures 

BY ELECTHICITV 

Complete sols of iwo niacljlnes of Oils 
nianelous equliti.ivnt ut ridiculously 
low prices. Instructive, inystlfyliig 
and useful. This plclure of Bresldent 
W’llsoii was telegraphed by Uiese inu- 
chines. Will transmit pictures, maps, 
drawings iind hand writing. IMcture 
telegrapidiig Is the coming science. 
Write today. 

J. LEISKMAN CO., Dept.T 0 |deo.U(ab 



CXEARTONE PIIONOG HAPIIS 
$4.00 to $200.00 Retail 
Needles 43c per thousand in lots of .3(10.000 
Motors $1..3S to $14.75 each. 'I\>n6 Arra.s and 
Beprndueers $1.30 to $5.75 per sel. .Mala 
Springs 20c to OOc each. Records, Needles. 
Sapphire Tolnts and Bans at reusiioahlo 
prices. 

Write for our 84 page catalogue, the only one 
of IL kind In America, lllustralhig IVi differ¬ 
ent styles of Talking .Machines and over 500 
different IMionograidilc I’arts. 

LUCKY 13 PHONOGRAPH COMPANY 
Export Dept. 46B E. 12th St.. N. L .8 A 



SAVE 25% to 60% 

on slightly usp<t 

GRAFLEX-KODAKS 

Cameras and Leases of every dencrlptloo. 
Equal to new. Save nuuiey. Write now for 

Free Bargain Book and Catalog 

lietJnjr bumlreda of tnoncv'iiavinv bargxina in 
aliirhtly uiird and new cameras andauppliea. All 
CDOdasQldan kOdaya’Frea Trial. Money bach 
if not satisfied. You t*ke no chancee d«atloir 
with ua. We havo been In tho photoBmphic 
^ ^ buslneas over IR years. Wrlt« now. 

CENTRAL CAMERA CO., Depi. 176 124 S. Wabash Ate., Chicato 



UMAKEM 


Airplane \Vorkchesl, containing aircraft work table with 
mJlre cutting hoard and length gauge, steel drill, steel 
hammer. Model Maker’s steel square, screwdriver, sand- 
paiier block. 10" scroll saw. together with finest quality 
reed and ha.ss wood, aluminum, silk, para ruhher. full 
sel of hlueprlnls. directions, and all fittings for building 
one 30 Blerliil Model flying Mniioplaue. Price $10 ftl). 
Other I’niakeM Outfits 50c to $5o. 

W. R. PRICE, loc. 

No. 2 UmakeM Building, 127 Fifth Avenue. New York 


RAISE BELGIAN HARES SV 

HUGE PROFITS easily and pleasantly made Wa 
^ " fumiah atoek aod pay you $6.00 a pair and 

exprea* ohargea for alWou raiae Contract 
aod boor’Kortonea ia Raroa”. by mail Froa, 

nncriAi rooo « fur xssocutior 

Ipt. 24 MILWAUKCE. WIBC. 



EARN MONEY 

Stampini Names »o Key Tap. $C A 

Either sex. spare lime. Some make 4/\/ 
Send 25efor Tair with yuur name on and Inatruc. 
. RefiinieTif required Exp. Key Tuft Co.. Oihoes. N. V 



s 


TA M M E R E R 

Send 10 cents for my remarkable 
book. ’’How To Stop Stauiiiierliig.'' 
Kill tlie fear of stammering. 
Re education the key. 

The Hatfield Institute, 109 R. DtarkoraSl., caica«a. III. 





TYPEWRITERS 

S$0 AND UP. ALL MAKES. SAVE $2S TOSSOon 
rebuilt at the factory by tbe well-known" YaunaProc*** " 
Sold for low cash—inutellmenl or rented. Kental appllev 
on purchase price. Write for full details and guarantee. 
Freo trial. fOUNG TVPCWRIfER CO.. Oapl. $1$. Cki«H|f 

ACCOUNTANCY 

Md The nighest Paid Profession tautjht thimMidhty 
oT.p In a few months of home study hy new sysfeni 
CDrr RAHIf International Aaountants Soclirty 
ri\Cfc WVwRD*pt.a9P.2626 8.Mlcb.ATe. Chlcidb 

ICO Genuine Forelon Slamoi -Mciiran War 
I JO Issues. Venezuela. Sahatior atnl In- | Ar 
dla Service. Guatemala, (’hliia. etc., only 
lOO all dlff.. line. I Sc; 200 all dllT.. 25c. FIN^.ST 
APritOVAh SIIKET.S (io^r to 8n<V AGENTS 
WANTED. HIg 72-patre l.lwta FRFK? Wa Boy Stampa. 
Ff.t. 25ye.ra C, MUSS N aN STfPCO., Oapt. 6 
ST. LOUIS, MO. 




I Learn Watchwork, Jewelrywork and 

I PnrTrfxxTtnrr t Til tit* 1*01111110 lldltlj; .1 tiOod .9ot- 

E<ngraVing ai-y. and .vour services .*ire always 
I In demantJ. Address IlOUOl.OCilCAL Deportmenf. 
1 Bmdley fnsllttilc. I'enrln, III., for our latest calnlnp 


You benefit by tncufioxiiir/ f/ji» "F.fc tr- j- F rfr'imrnft'r t</tcn Ttrifr'n-; to Qd:t'rtiscf^s. 
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This Book 
Cost $34,000 

1200 Authors Contributed 

Our Bound Volume Xo. 6 contains a 
goldmine of electrical and scientific 
information. Xo such value has ever 
been offered before for so low a price. 
A marvelous cyclopedia of electricity. 
A reference book of authentic in¬ 
formation not found in any other book 
in print. 

Volume contains twelve numbers of the 
“Electrical Experimenter*’ magazine — 
May, 1918 to April, 1919, inclusive. There 
are 984 pages, 2,110 complete articles, 
1,908 illustrations, 369 questions and 
answers. Sizes, 12” high; 9 wide; 2 
thick. 

world of electrical information; the en¬ 
tire electrical Progress for one year: the 
greatest reference book on current “Wire- 
)ess‘‘—all at a price within reach of every¬ 
body. Mind you, the book is durably 
bound in attractive green linen with heavy 
covers. Letters stamped in gold. You will 
be proud to have it in your library. We 
have only 600 copies, therefore be sure and 
order to-day. Shipping weight 8 lbs. .^dd 
a sufficient amount for postage, otherwise 
we must ship by express. 

$000 

a<lJ postage tor S lbs. 

Positively the Greatest ElectriTol book bargairy in 
the World. We ship AT ONCE. Order 
today to ovoid delay. 

EXPERIMENTER PUBLISHING COMPANY. Inc. 

Book Department 

233 Fulton Street - New York, N. Y. 

Fill in~~Tea' out-~and Ma\l — — — ——— — 

619 

Cenllcmen: 

Please send ar once yuur \ olume No. 6 as adver¬ 
tised. for which I enclose herewith $. 

I also enclose $.extra for 


Xame 

Address 


Close»^uvps off New 
Scieiatiiric MovSes 

{Coutimn'd from /*(///*’ 


play starring May Allison in “The Island 
of Intrigue." 

Lawrence Waring, millionaire oil mag¬ 
nate. compelled to go Last on business. 

I worries about leaving his daughter Maida 
I alone. Tlte prohlem is solved by the ar¬ 
rival of a letter from Mrs. Juliet Smith, an 
old friend, who invites Maida to spend the ) 
summer at her country home on Sunset 
Island. 

A woman, who says she is Mrs. Sniitli. 
calls later ami Maida, who has never met 
her father's friend, goes aboard a yacht, 
en route for the inland. Slie meets Alaric 
and Loriia. Mrs. Smith's “son” and “(laugh¬ 
ter.” and a "Coiuit" Pellessier. 

A few hours later tlie W'ariiig house is in 
a state of alarm when the real Mrs. Smith 
arrives. It is then that Mr. Waring realizes 
that his daughter has been abducted, 
j In tlte meantime the yacht arrives at the 
j island, but Alaida. enjoying her holiday. 

I dues not realize that she is a captive. On 
one of her long walks thru the island she 
comes upon a camp and meets its owner, 
Gilbert Spear. She does not mention this 
to the others, but the meetings, begun as a i 
lark, soon become a habit. 

In the meantime the Count, by a wireless 
apparatus cleverly concealed in a piano, i 
sends a message to Waring demanding 
fifteen thousanci dollars as his daughter's 
ransom. He gets no answer and decides 
to force Maida to write of her peril to her 
lather. On finding the true standing of 
the “Smiths,’' Maida refuses to write the 
letter and is at once locked in a room. The 
hand have also discovered the friendship 
which exists l)etween Afaida and Gilbert, 
and after a fierce struggle he is captured, 
tied and gagged, and placed in a cave. 

A second message is sent^ to Waring, 
which is also received at a Xaval Station, 
and in this manner the location of the 
island is disclosed. A submarine chaser, 
with Waring aboard, goes to the rescue. 

In the meantime Maida escapes from the 
room and flies to the camp. She finds Gil¬ 
bert gone, but his dog, frantic with delight 
j at her arrival, leads her to the cave. She 
soon releases him and together they hasten 
to his motor boat to escape. They are 
overtaken by the band and are just about 
to be taken aboard the yacht when the 
Naval boat comes upon the scene. The 
swindlers are captured and Maida introduces 
Gilbert to her father as the man she loves. 

“America, First, Last and Always,” is 
the theme of Pathe's new serial, “Wolves i 
of Kultur,” abounding in many thrilling ■ 
radio scenes, underground and cave labora¬ 
tories, and radio controlled torpedoes. It 
is the stor>* of Alice Grayson, a cultured 
young society lady of wealtli and refine¬ 
ment, possest of an ardent patriotism wliich 
has been stimulated by the completion of ' 
the invention by her uncle of an electrically 
driven wireless controlled torpedo. 

\Tsiting her uncle's laboratory one day 
Alice finds lie has been foully murdered by 
alien spies, and the plans and model of liis 
invention stolen. Over his dead body Alice 
vows vengeance for his murder and for 
this traitorous act to .America. She has 
learned from her uncle before he dies that 
“Hartman and Zaremba are guilty of this.” 

Alice, in her role of a Secret Service 
Agent, has finally located the death-dealing 
I torpedo and tlie operator awaiting orders. 

Before she can interfere the torpedo has 
I been launched and is sent on its deadly mis- 
I sion, against a U. S. troop ship, when Alice, 

I in a most superhuman effort, throws a rock 
at the operator and knocks him out. 

She seizes the wireless apparatus and 
turns the course of the torpedo against 
the yacht, aboard which are the plotters. 



ARE 


,ou SLIPPING? 

Arc you losing your grip— 
your ability to DO things, 
to make any progress in 
your business or even to 
make good in your present 
position? If you wake up 
in the morning tired before 
you begin the day, with 
you hack aching, your di¬ 
gestion out of order, your 
nerves frazzled, you brain 
befogged, don’t let your¬ 
self slip any further: 
there's no toboggan slide 
so rapid as the road down 
to chronic ill health and 
the consequent loss of all 
enjoyment in life. 

GET A GRIP ON YOURSELF 

Iton't a single day before taking steps to 

rid yourself of the ailments or bad habits that 
will be inlllsloiies about your neck as long as 
you live, if you don’t free yourself from them. 
When a man Is on the limited for ilie scrap 
heap, every day counts; what Is easy todiiy will 
be a heap harder tomorrow, almost impossible 
if yon wait too long. 

YOU CAN DO IT 

You can have renewed vitality; health, strength, 
energy, all that makes life worth living. If you 
throw away all druggist's dope and take hold of 
yourself in the right way. 

I’LL SHOW YOU HOW 

I have shown the way out to thousands of men 
who knew they were losing their grip on things 
through indigestion, constipation, biliousness and 
other ailments; I have shown them how to gain 
the energy and strength of will to bieak off bad 
habits iliey knew were undernilning their con¬ 
stitutions, how to build up and strengthen their 
vital organs, develop their muscles, and make 
live, active, red-blooded, forceful .MEX of them¬ 
selves again. 

My bonk. '‘Promotion and Conservation of 
Health. Strength and Mental Energy,” will show 
you how they did it; how YOU can do for your¬ 
self what they did for themselves, in a simple, 
easy, natural way. Send for a copy—IT’S FREE 
Enclose three ’2c stamps to cover postage and 
packing and I’ll mail it to you at once. 

LIONEL STRONGFORT 

Physical and Health 5pecfaffsf 

937 Strongfort Institute, Newark, N. J. 


FREE CONSULTATION COUPON 

Mr. Lioiu'l Strontifort. Newark. X. J.—Please send 
me yonr b.«ik. “PROMOTION ANO CONSERVATION 
OF HEALTH. STRENGTH ANO MENTAL ENERGY,*’ 
lor collage of which I enclose three 2-ceni stamps. I 
have marked (X) before the subject In which 1 am 
iulerested. (937) 
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GENUINE “COLT” 

latest, safely model automatic pistols, .25 calibre. 7 
shot, brand new. with usual •'Colt” gviarantee. Regu¬ 
larly retail at $20.OU. Our special price $18.00. post¬ 
paid to ai»y address. Immediate shipments while they 
last. Monongahela Novelty Co.. Monongahela. l‘a. 
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AN EASY WAY TO 
MAKE MONEY 

on • Knoll oalory. Be «ndepcndcnl. In the 

pairing bosinoso. One nan * made t60.W the Artt 

dav.** Oihfps averngo T-MO lo a month. } ery hitlo 
copilol neodt-d. Jolv. plentiful. Kvery mot on si n ^a* 
oibla coalomcr. No expenenco needed. W a leach >ou. 
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iaproTcd Wrapped Tread Mctliod 
Utod by Tire Maottfaclorera 
Doe* a* Kt>od work »* Ihc hipr high 
priced vulcanizing outhta. A boy 
con use U. If* the only vulcamxcr 
that ha* Automatic llcnt Control, and 
can’t undercure or overcure a tire. 
U^uire* no watching or regulatmg. 

FREE Book 

*'Howto Open a Tiro Repair Shop.** 
It tells how to make big moaey. 
Don’t delay. Write quick. 

C. A. SHALER CO. 

U05 Faaitk SU Wiapiu, Wucouin 



Pocket Tool Chest 

StTong A'ni/e IVire Plfcrr Q Tools in 1 

Uothfr fmnrk Hoof Hook ^ * U015» III A 

Siredpinp Airl UTre Cuttfr 

Screw Drtrer Screw Bit 

Alligator Urmcfc 
Each a slrons. practical — 
looL A .1 easily carrjrd as Elican 
a 3-bUde knife, and hs'i , , i 

no more parts. LenRlh. 4 Wunderknife 
in. filers and wire cul¬ 
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Qle^l^cut barbed fence 
wire as easily as s-Inch 
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cutlers* ateel. Each fool 
works Independently Once used, 
atwars carried bv Electricians. Rail* 

WAX Men, Molorlsis, Mechanics, Horsemen, 

S^f poafpoid tn T. S. for $1.75 (odd 5c if injured). 
Highcti Quolitg consiruction, fullg guaranteed. 

Elican Specialty Co. 
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Seconds—Fully Guaranteed 

G*nuln* “Capitol" or the new 
“Rlb-Skld** B**con Tires $S3.60 
up. Red Tube* or "Inald* Armor** 
S2.90 up. Write al once for full 
description, aampla* of malarial, 
and *^Direct-To*You’' wholeaalo 
pricaaon these abaolutaly 
Quality Fully Guarantaad 5000 
mde Tires, Tobes. Armor, etc. 
Avoid tire trouble, and aava ona- 
tKlrd your Tlra aapanaa by 
sending alza of your tiraa Bnd 
name of car today. 

MODERN TIRE CO. 

659 7th St.. Racine, Wis. 
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Tlhieater Critics 

(Coiitiflurd from page 105) 



Says the Master Mechanic. Tho (Ireb 
Aufomalic Grip Puller U a One-Man 
Pulh r—Quick-acting. •lr*)nR and «lm- 
pie In the extreme. May be lockf^l In 
any desired pcjbIUuii. A combination 
of two or three arin«. Ileavv Duty 
Hire capacity I** lo 18"—Junior size 
capacity 1" to 7". Two acts of Jaws 
fominhe*! with each alee. 

Ten Days’ Trial ilealer or 

iett>«r do«-« not have Ihetn we will eend yoo 
one. Try It teo^d.ye H n..l a-*Ufeelory. 
r><tum to ue and wewPI refund your money 
W> iUormke the GHKB RlM TSOI. 

THECREBCO.. 230 Suit Sireel. BOSTON 
Mechanics* Utility 

MOTOR GRINDER 

A Tiue-tSTar aa* Maaay-MiSar 
FertSe*. Faclary.Caraat ar Hawa 

Attarb to any elerlrfe jiyM eckel 
and yoohav® apower unit which win 
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wall aa drive email machin¬ 
ery. Can ba fomiahad with 
_ chuck and buff for bulhfni. 

T>I*e B-f'ompIrfe wPh S* v 
1.2« tovry Wheel. 515.50 
Order today. 

RACINE UNIVERSAL MOTOR CO. 
S3 Vf. Jackson tUO. Chicaio, III. 
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are usually well patronized, by “between 
the acts” smokers and thirsty box holders, 
then phonograph selections are played thru 
the loud-talkinj: telephones in the horns, 
and the public generally is pleased—both 
those that like music and the others, who 
will enjoy -it anyhow. But the psychologi¬ 
cal moment always arrives, and we have 
our turn after the show when the horns 
are “unsuspiciously silent,” while the audi¬ 
ence files out, homeward bound, chatting 
among one another about the show, and in¬ 
cidentally handing out several hundred dol- 
lar.s' worth of valuable criticism and sug¬ 
gestions. wliich any theater manager would 
almost break his neck to overhear. But 
even tho his office has a screen door, or if 
he happens to adorn the passageway with 
ins own graceful and frock-tailed form, he 
hears but little of real value. 

Now, all is changed, however, for, thanks 
to the dictograph installation, our friend 
the theater manager can appease his here¬ 
tofore unsatiated thirst for a knowledge of 
“what his patrons actually think of the 
performance” by simply manipulating a 
switch at his desk, which causes the voices, 
no matter how low they may be, to be 
picked up by the respective microphones 
switched into circuit, and reproduce loudly 
and clearly thru the loud-talking telephone 
in his office. In the summer when nat¬ 
urally the office would not be closed up so 
tightly, the regular head phones, which re¬ 
semble the telephone operator's headgear 
or that of the wireless operator, may be 
used with exactly the same results. The 
advantage of the loud-speaking telephone 
for reproducing the conversations is that 
everyone does not care to be inconven¬ 
ienced by placing a telephone receiver band 
on the head, especially \yhen we think of 
some of our old-time friends—the theater 
managers, that we have met here and there, 
who like to, and mostly do, resemble some 
of our Fifth Avenue millionaires with their 
sporty neck-ties, spats and a one dollar 
Perfecto sticking nonchalantly in the south¬ 
east corner of their jibs; and then again, 
who in his Nvildest theatrical moments can 
even imagine a “regular” honest-to-good- 
ness theater manager appearing zviihout 
his silk hat, once he has left his hotel. 
Well, for these poor souls we will sug¬ 
gest that they have available a first-rate 
secretary who can record the conversation, 
or better yet, hook up an Edison dicta¬ 
phone (phonograph) to the horn of the 
loud-talker and record the various criti¬ 
cisms, so that they can be reproduced later 
and studied more closely at leisure. 

We should imagine that such an arrange¬ 
ment as this will be very* valuable indeed 
to the modern theater, \yherc the movement 
toward establishing desirable plays, etc., is 
being brought to more nearly meet the ex¬ 
act wants of the theater-going public. In 
other words, the American theater mana¬ 
ger has for a long time been seeking for 
every possible opening to gain a^ more per¬ 
fect relation between the box office and the 
patron of the theater, and well this might 
be so, for if a performance is such that it 
(iocs not suit the people at the time the play 
is produced, then there is no use expending 
additional sums in trying to foist the un¬ 
wanted play on the theater-going public. 
Sometimes, however, in the past, and, in 
fact, it may be said in most cases, one of 
the chief reasons for the failure of a dra¬ 
matic or other play, has been that the 
manager and producers could not quickly 
enough ascertain the exact feeling or ob¬ 
tain a comprehensive survey of the col¬ 
lective ideas of the audiences viewing the 
first performance of the play until it was 
too late. 
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THE MIDGET SLIDE RULE 

ha* many cxcluelve fealurea. U 
handles three iBClora at one eiH- 
llnu. U he« a Ix)R*lX)« Seale, 
i’ub’phaafl or Inverted Scale. Ad- 
iillllou ajid Subtraction Scale. 
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'jaiid Binary Scalo an*! the Midget 
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Experimental Me- 
clhyanics. Twist 
Drills 

(Cotititiucd from page 127) 


With, this information on hand and 
a little practical experience on the subject, 
there should be no difi’iculty for the novice 
to become thoroly familiar with the han¬ 
dling of twist drills. 



II 


If the Cutting Lips of the Twist Drill Are 
Ground of Uneven Length, the Hole Will Be 
Enlarged Over the Diameter of the Drill. 

Average Cutihig Speed for Drills In Rev¬ 
olutions Per Minute. 

The following table represents the most ap¬ 
proved practise in rate of cutting speed for 
drills ranging from ^ inch to 2 inches in diam¬ 
eter: 


Diameter 

Speed 

Speed 

Speed 

of 

on 

on 

on 

Drills 

Steel 

Cast Iron 

Brass 


1,712 

2,383 

3,544 

H 

'Is 

S.S5 

I.lQl 

1,772 

571 

7<J4 

1,181 


397 

565 

855 

A 

318 

452 

684 


265 

377 

570 


227 

323 

489 


1S3 

267 

412 


163 

338 

367 


147 

214 

330 


133 

194 

300 

4 ! 

112 

168 

265 


103 

155 

244 


96 

144 

227 

h 

8Q 

134 

212 


7h 

115 

191 


72 

106 

180 

1^ 

68 

102 

170 


64 

97 

161 


58 

89 

150 

uj 

I iV 

.55 

84 

143 

53 

81 

136 

50 

77 

130 

46 

74 

122 


44 

40 

y 1 

66 

117 

113 

!l! 

38 

63 

109 

37 

61 

105 


36 

50 

101 

1 ~9 

33 

55 

08 

lU 

- > 

5.> 

95 

2 

31 

51 

92 


{The MtM*/ artiele of '‘Experimental Me- 
ehanics'* toill appear in the July issue) 


FRANCE BUYS BIG U. S. BOR¬ 
DEAUX RADIO STATION 
Virtual demobilization of all the United 
States naval establishments in European 
waters, the sale of the great Lafayette wire¬ 
less station at Bordeaux to the French gov¬ 
ernment at a price of approximately $4,000.- 
000 and many hitherto unpublished facts of 
American naval activities in the war. were 
announced recently by .Assistant Secretary 
Roosevcll. 

“The great Lafayette radio station near 
Bordeaux was intended to insure commu¬ 
nication between Washington and the army 
and na\y in case the cable systems were put 
out of commission or interfered with by 
German submarines. It has eight towers 
and could communicate with the United 
States day and night. It was built by the 
navy. I arranged with the French govern¬ 
ment that we shall complete the station, 
which is two-thirds finished, and they will 
take it over at what it cost us, about 22,- 
000.000 francs,” said Mr. Roosevelt. 
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For two generations we have been making tine precision 
instruments—building them to the Starrett standard— 
not to a price. 

Today the name Starrett is recognized the world over 
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skilled mechanics produce high-quality work. 

Write for Catalog So. 21 L E. 


THE L. S. STARRETT COMPANY 


The World’s Greatest Toolmakers. 
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KNAPP DYNAMO MOTOR 
Will electroplate, charge storage ball erics, run 
lamps, motors, train of cars, induction colls.—in 
fact, the number of experiments it can be used for 
Is unlimited. Kuns on 4 lo 6 Volts or can be con¬ 
nected to run on 110 Volts through a transformer. 

Price, Complete, $7-00 
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LOG of celebrated Knapp Motars and Electrical Specialties from lOc HZ' mailed FREE on request. 


KNAPP •‘LEARNELECTRICS’* 

A complete Electrical Laboratory, including 
a, very valuable instruction book by H. P. 
Gorman, A.I.E.E. Covers all subjects cle.irly 
and concisely. 

The Laboratory includes a choice collec¬ 
tion of instruments, materials and inter¬ 
changeable parts. 

Price, Complete, $3.50 


Knapp Electric & Novelty Co. 
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N. Y. City 
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The Magic-like Reliever of Pain. The Marvel of the Age for Rheumatism, Neuralgia, Neuritis, 
Arteriosclerosis, Hemorrhoids, and Practically Every Other Ailment to Which Flesh is Heir. A Wonder¬ 
ful Beautiher Too! Amazing in the Treatment of Eczema, Blackheads, Wrinkles, Falling Hair, Dandruff, 

and Every Other Faulty Condition of the Skin and Scalp! 

10 DAYS FREE IN YOUR OWN HOME 


for yourself lli<* mirariilar like lesulls of Violet-liays. Get the wonderful Violetta 
Violet-Hay Machine for 10 days’ free use in your own home. Give yourself exactly 
the same Violel-Hay treatments for which eminent physician.s and ]>eauty specialists 
charge big fees. Note the marvelous relief that • omes even with the first treatment. 
See how you can virtually ff*el the \'iolet-Kays reaching to the very root and cause of 
any ailment with the great curative forces of Heat, Light, Electric Energy, and 
Ozone. See too how Violet-Rays youthifies the skin, jrurifies the scalp and stimulates 
hair-growth, Xole above all how refreshing the effect of Violet-Rays to mind and 
body—how invigorating and vitalizing—how much better you work, eat and sleep. 
Ibove all these benefits to yours<'lf wilhoiil obligation. Try the \'ioletta for lu day.s 
free, and if you nr** not more than amazed and delighted, simply send it Inick. 
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BOOK FREE 

Write today wbfiout fall. Mail coupon or 
jiisi a |tost<*ard. Let u.s send yoti our 
beautifully llluslrated free book, tle.scrib- 
bn; the Violetta in detail. Head the 
aina/.biK plK'iioniena produced by Violet- 
Kay Illkdi fre«iueiicy current. Why It 
produces stlnuilatioii and sedation. IIou 
to {rbe .spinal treatments with the Vio- 
b'lla. how to treat various ailments, 
bichidiiik' nerv«ius troubles, rheumatism, 
obesity, liay-fever, .skin treatments, facial 
treat me 11 Is. With the fn'e hook we will 
also .send you particulars of our special 
free trial offer. .Mall coupon nr postcard 
now. 

BLEADON - DUN CO. 

Dept,2E 326 W.Madison St..Chicago,Iff. 

ImI. PruiT and otljer Jobber* and Pedlrr-. 
ritt* u> lodi) for our Co-ui>eratt\e .SelMnir 
Plan. 



Not a Vibrator 


The I’iolettii is not a viachiue that eautracts the 
wiisclcs—it does vot shack, it does uot Pauytd the 
}iiuseles it is absolutely patuless. Rays admin¬ 

istered by the rioletta are xconderftil exen for infants! 

Tin* Bilii-nlHetuenl csopyriflil by Bleadoii Puti O* 


You hene6t hy mentiontn/j the "F.lectricaf iniciifcr’' tiVicii rt rifdn/ to advertisers. 
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lEATENTi 

kPVICE 

Edited Iby 
Si. GerimslbacM 




Don’t Lose Your Rights 


In this Department vre publish such matter as is of interest to inventors and particularly to 
those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Advice'* 
cannot be answered by mail free of charge. Such inquiries are publisht here for the benefit of all 
readers. If the idea is thought to be of importance, we make it a rule not to divulge all details, in 
order to protect the inventor as far as it is possible to do so. 

Should advice be desired by mail a nominal charge of $t.00 is made for each question. Sketches 
and descriptions must be clear and explicit. Only one side of sheet should he written on. 

Mow to IFnimsiinice Siinidl 

fsictore Si Peitemitt* 

Jay G. MoBssoia 


Bcftire cli>*dosing your invention to any* 
one semi for blank form ‘*Kvi«lencc of 
Coneepljon'* to he signed and witnessed. 
A sample form together with printed in¬ 
structions will show YOU ju-st how to work 
up your evidence and establish your rights 
before filing application fur patent. .-\s 
registered patent attorneys we represent 
hundreds of inventors all over the I'. S. 
and Canada in the ailvancemcnl of inven¬ 
tions. Our schedule of fees uill be found 
reasonable. The form “Evidence of Con- 
cejilion" sample, instructions relating to 
obtaining of i»aient and schedule of fees 
sent upon request. Ask for them.—a post 
card will do. 


This article is dedicated to the interest of 
in7'entors and f*eople 'icith commercial ideas 
icho arc inexperienced in the pnoneiug and 
marketing of commercial products. It tells 
of a practical plan that made one ini cntion 
successful. It is lerittcn with the intention 
that if teili benefit each reader dnaneiafly, 
and zi'ill assist him in avoiding the many 
pitfalls encountered along the road to .suc¬ 
cess. —Thf. Atthor. 

M ost people think of inventors a< 
Keiiin>es parturient to some liril- 
liaiit idea suddenly eaught from 
the air and patent it in workable 
form. However, this is not the 
case, for as Thomas Alva Edison, the great 
inventor, declare'^: “Genius is one per cent 
inspiration and ninety-nine per cent per- 
>piration.*’ and “The three eS'^entials to se¬ 
cure anything worth while are. firsi. hard 
work : second, stick-to-it-iveness ; and. third. 
comm<*n sense.** 

Edison’s inventions have been the result 
of many experiments, and exacting judg¬ 
ment. He h.T'j always sought to produce 
things that were necessities, which would 
benefit the masses; consequently, his won¬ 
derful success. 

The first important step in financing and 
marketing an invention is, positive convic¬ 
tion that you have discovered something 
that is practical, not only from a manufac¬ 
turing point of view, hut also from ihe pub¬ 
lic’s point of view—for it is the co-opera¬ 
tion of the public (your eventual custom¬ 
ers) that will insure your success. To se¬ 
cure the co-operation of the public, and to 
sell your invenlion. he positive you have 
something to offer that the public needs and 
dernands. Then, after yon have made your 
article commercially practical, prepare it 
for the market in a convenient form, that 
will offer the least resistance to the consum¬ 
mation of a sale. 

Investors or people with capital (who 
want to assist you financially in marketing 
your product) observe your invenlion and 
are of the same frame of mind toward it as 
the public—your ultimate customer^. In¬ 
vestors scrutinize the practicability of the 
commercial side, as well as the production 
or manufacturing side; however, they are 
generally more interested in the commercial 
side of an article, for there is the source of 
large profits. 


demand fact>, proof, conviction, before they 
will lake the business venture necessary for 
the success of a new* idea. Inve^tors are 
the pessimists, so to speak, while inventors 
arc the optimists. The inventors who suc¬ 
ceed with their figments are greater op¬ 
timists than men with money are pessimists. 
Conviction, confidence and enthusiasm will 
convert the most skeptical. Get the confi¬ 
dence of men with money and you will get 
their assistance. 

Men who are successful say that the 
>hortest route to commercial success i< thru 
the example proven by those who have 
gone before. While modern business ne¬ 
cessitates individual plans of operations, yet 
w hat one man or firm did to succeed others 
can duplicate. Therefore, the plan em¬ 
ployed to finance and market one invention 
should help finance another, E.xperience 
proves that a patent is as valuable as the 
inventor or his associates make it—that 
completing a working model uf an inven¬ 
tion and securing the patent rights upon 
>ame are only the preliminary steps to suc¬ 
cess. The greatest obstacles lie ahead in 
the financing, manufacturing and marketing 
of a new article. It is the commercial wil¬ 
derness that every new* manufactured prod¬ 
uct must cross before reacliing that summit 
of success desired by all. 

It matters not how wonderful or unique 
an invention may he. it mn^t be serviceably 
made, intelligently financed and greatly ad- 


255 OURAY BLDG., 
WASHINGTON, D. C. 



TO THE MAN WITH 
AN IDEA 

I offer a comprehensive, ex¬ 
perienced. efficient service for 
his prompt, legal protection and 
the development of his proposi¬ 
tion. 

Send sketch, or model and descrip¬ 
tion. for advice as to cost, search 
through prior United States patents, 
etc. Preliminary advice gladly fur¬ 
nished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob¬ 
able patentabilit>' before they go to 
any expense. 

Booklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 

RICHARD B. OWEN, Patent Uwyer 

164 Oweo Buildiog, WashiD{loo. D. C. 
2276-8 Woolwprth BIdz., New York City 





DATFNTS trade MARKS 


netore disclosing an invention, the inventor should write for our blank 
form ’’EVIDEXCE OX COXCEl^TIOX.” This shouhl be signed and witnessed 
and if returned to us together with model or sketch and description of the inven¬ 
tion we will give our opinion as to its patentable nature. 

Our illustrated Guide Book. HOW TO OBTAIX A PATEXT, sent Free on 
request. Contains full instructions regarding Patents. Trade-Marks, Foreign 
Patents. Our Methods. Terms and 100 Mechanical Movements illustrated and de¬ 
scribed. Articles on Patent Practice and Procedure, and Law Points for inventors. 
An actual search of United States patents made in all cases before preparing application for patent 
Eicctrtcal Cases a Specialty Highest References Prompt Attention Reasonable Terms 


Obtaining financial hacking for your in- 
\enlion is a serious undertaking. Investors 


* Owing to the publication this month of the 
promised article—“How to Finance and Manu¬ 
facture a Patent’* by Mr. Hobson, the Questions 
and Answers on Patent Advice arc omitted. 


FREE COUPON! 

VICTOR J. EVANS & CO., Patent Attorneys 

New York Offices: Pittsburgh Offices: Philadelphia Offices: 

loot to 1007 Woolworth Bldg. 514 Empire Bldg. 135 S. Broad St. 

Main Offices: 779 Ninth Street, N. W., Washington, D. C. 

Name Address 


i ott benefit by mritfioiitii^ the "Electrical Exeeritnentcr ' zrher. zcritinfj to advertisers. 
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»\ PATENTS , 
\ UCOPYWtCHTSi. 


E“NTs“/*ft 


U.S.PATENTS 



Our facilities tor securing 
patents enable us to give 
prompt and reliable service at 
reasonable rates. Inventors 
are invited to write to us re¬ 
garding questions appertain¬ 
ing to securing patent protec¬ 
tion. .\l! matters^r e c e i v e 
prompt attention. i?end sketch 
for preliminary examination. 

Books free on request 

A. M. BUCK & CO. 

Patent Attorneys 

20S Second Natlonol Bank Bids.. 

Washington. 0. C. 


PATENTS 

LACEY & LACEY 

Attorneys-at-Law—Patent Practice Exclusively 
Solicitor* oi 

U. S. and Foreign Patents 

Trade-Marks, Copyrights 

639 F Street, N. W., Washington, D. C. 

Write Us for Our Free Jnoentors* Book 

PATENT-SENSE 

ESTABLISHED tHM 


PATENTS 


J INVENTORS: Send us sketches or a 
model of your invention and a de* 
scription of the deviee for advice 
in regard to the best way of ob¬ 
taining patent protection. Our practical 
^^►♦♦rtence covers a period of twenty years. Our 
band-l>ook on patents Is sent free on request. Alt 
cnmniunlcattons strictly confldentlal. Write us today. 

TALBERT & TALBERT 

Patent Lawyers 

4287 Talbert Bldg. Washington, D. C. 


Competent Patent Service 

By a Former Examining Official 
of the U. S. Patent Office 

Norman T. Whitaker 

Lawyer and Engineer 

480 Whitaker Bldg. Washington, D. C» 

Branch Omce, 87 Naisau St.. New York Clt)‘. 

INQUIRIES INVITED 


Patents Promptly Procured 

Send sketch or model for actual search 
of U. S. Patents. Highest references. 
Personal service. Moderate fees. Write 
for Free Patent Book. 

GEORGE P. KIMMEL, Patent Lawyer 
99-U Loan &. Trual Btdg. Waahinglon, D. C. 


PATENTS 

Inventora Invited to Write for Information 
and Particulara 
Hlgbeat Referencet. Beat Reaulta. 
Promploeaa Aeaured. 

WATSON E. COLEMAN 

Patent Lawyer 

624 F Street N. W. Waahtngtoo. D. C. 


\crtiscd to make the inventor money. The 
public must be educated to the need t)f a 
new article before they will buy it. Few in- 
^enlors appreciate these facts, and are of 
the opinion that all tliey need do is to con- 
cci\e some new, useful improvement, pat¬ 
ent it, and their fortune is made; but iin- 
forlun.ately this is not true. It is only the 
beginning of a dillicult undertaking. An 
inventor should be as good a salesman as 
lie is a mechanic. The public must be con¬ 
vinced before ihey will invest. The better 
ihc salc.sman, tbc greater the financial back¬ 
ing. Inventors should sell themselves the 
merits of their invention before attempting 
to sell otliers. W ith the backing of the 
convictions that you have a good thing—it 
will make the convincing of others an easy 
matter. Confidence and credit in the com¬ 
mercial world arc more valuable than gold 
itself. 

Only one who has gone thru a successful 
patent experience can adequately advise 
others how to succeed. For the benefit of 
my readers who may desire to finance a 
new proposition, I will enumerate the steps 
thru which I brought my first invention to 
success. It may help point the way for 
others. 

After I had been granted full protection 
on my invention for a period of seventeen 
years, and had settled with my patent at¬ 
torney for his services, it suddenly dawned 
upon m}' elated conscience that my patent 
certificate, with its big red seal, was not 
cashable like a Government bond; but, that 
it was only tlie foundation and beginning 
of a steep, rocky road to fame and fortune. 
I had spent most every cent for my patent 
rights and a demonstrating model of my in¬ 
vention. I had no money to promote the 
sale or manufacture of same, but I did pos¬ 
sess an abundant confidence in its useful¬ 
ness and ultimate success, if only I could 
secure financial backing to put it on the 
market before the buying public. 

As it stood it was absolutely valueless to 
me. One of two things was necessary for 
its success. Either I must sell it to some 
one with money, or raise the capital to 
manufacture it myself. My friends urgent¬ 
ly advised me to sell for any fair profit 
above my actual cost, saying: “It was bet¬ 
ter to accept a profit regardless of size than 
possibly fail in securing sufficient capital 
for marketing it.*’ 

Thru courtesy I listened to all this^ sin¬ 
cere advice, but was of the same opinion 
still—that my invention filled a long-felt 
public want. It was a necessity that could 
be made easily and profitably. I determined 
to stick to the first meritorious product of 
my br.ain and if possible raise the money 
that would enable me to place it for sale 
before the world. I knew that success only 
waited upon the introduction of my discov¬ 
ery to those for whom it was intended. 
Rut how best to accomplish this seemingly 
impossible task and overcome the colossal 
obstacles that were in evidence, forced me 
into quite a quandarv. 

However, remembering the old adage, 
“W'hcre there is a will, there is a way,” 
spurred me on to greater hopes for the 
success of my invention. I decided to 
tackle tliis proposition for all it was worth, 
and reap the benefits that were justly mine. 

At that time I was a typical amateur in 
the mysteries of finances. I could not af¬ 
ford lo make mistakes and knew few plans 
to pursue in ol)taining the required finances 
for marketing my invention. Several plans 
came to my mind, such as borrowing tbc 
capital from relatives or friends, giving my 
patent as security for the loan; organizing 
a stock company and selling shares of stock 
to raise the money; or, advertise and sell 
part interest in my patent to some one, hon- 
e.st and reliable, who would agree to buy 
only a minority interest, thereby giving me 
control and protection against loss—for I 
was determined that I would not be frozen 
out by a partner. 


llajHl pookH on Patents. IVade Marks. < tc.. irnt 
Irco. Our 70 years of cxrerlecjce. I'lllelent aenrlce, 
and fair deaUng, assure tulleel value and lirotoc- 
Uon to tjie aiipHcani. The Soleatlflc Amerloan 
should be read by all InM-uturs. 

MUNN A OO.. C22 Woolworlh Uldg.. X. Y. 
Washington Office, 622 K SU. Washington, D. C. 


MATHEMATICS MADE EASY 

Tlie Arciscope—the Coinblnatlon Triangle 
with a Itraln—will mulUply, divide. Ibnire 
iKTcenlage and proportion, solve all prohlenis 
In irlgonoinelrv’ and gcoinolry, draw sytninelrl- 
cal figures, tihu ares. etc. Superior to any slide 
rule. Simple to n|>erale. Also Includes a 


TllANSPAUKXT TRIANGLE, PROTllACTOll and 
THREE RULES. Used at Columbia University. 
West Tolnt. U. S. .Aeronautic Schools, etc. Otdy 85 
cenl« Postpaid. Order today before you forget. 

Dept J. L. J. LEISHMAN CO.. Ogden. Utah 







NOW 
PAID 
$100 FOR 
ONE DRAWING 

You can heeofnc an artlat, illuatrator 
orcartooniat «vod If you now hava no t, 

talent. Earn *26 to IPO a week, 

Writo for Free Outfit offer and benutliui 

new book, "HOW TO BECOME AN - 

ARTIST.'^ Addroas 
WASHINGTON SCHOOL OF ART., tnc. 

1420 II Street. N.W. WaBhinalon, D.C. 

BUILD A $100 
PHONOGRAPH 

Assemble yoai owa Phoaafrapb 
Do It yourself e a e 1 1 y. 
Have Ibe finest machine. 
Astounding saving. We 
give you lha phonograph 
secrela. Complete InstruC' 
tloiiB 10 cents. 

ELECTRO MECHANICAL PARTS CO. 

160 N. Welle St, CHICAGO 

Get op-to daU In Houae Wia* 
INO I Save Timk. Uonky. 
T ABOe and MATKaiALby oatnjr 
)ur 98 GENUINK bLUC faiNT 
Drawinok. contalninir all the 
latest diarraina and connection! known In bouse wltlnjf-evory diagram 
and connection op-to-tbe-mloute as osed by first class eUctrlcIsns 
for wlrloir Beixs, Burolar Alarms, LiceTB. Annuncsators. Fiiuc 
Alarms and EXscTRiC Gas Uohtimo, These drawn as are bound In the 
form of a flexible book [8x 12) for convenience In usinc on the joh. 
Send for them, and II they don't make you more efficient as a wireman 
and save you many times their cost as a contractor, return them and 
money will be refunded—you can'l afford lo bo without them. On* 
Dollar postpaid. Send for clrcuUra on other seta of drawIpRs. 

PATENT SPECIALTY COMPANY 
P. O. Box No. 583 San Franciaco, Cal. 



Electricians I 



'POPULARITY FOLLOWS TIIEP 

UKULELE, O 

If you play quaint, dreamy Hawaiian music 
or latest sonas on the Ukulele you wi|l be i** 
wanted everywhere. We teach by ma*l 20 ■ 

simple Jessoos: *ive yoo free a *enuine u 

Hawaiian Ukulele, music,everythin*— 
noextraa. Ask us to send the atory mi 9 i 
of Hawaiian music. You will love It. 

No oblisation—absolutely free. i 


Tlie Hawaiiao InsUtuIe of Music 
1400 Broadway, Suite 1106,NewYork 




Are You Preparing 

for one of the thousands of opporiunliies wait¬ 
ing for folks who gel ready? Develop that 
“Dormant Talent** In you, to the point where 
you will see opportunities. Our plan (worth 
hundreds) costs you $5.00—send Post Office or 
Express Money Order now, 

STUDENT HELP BUREAU SpnngviBe. N. Y. 


A NEW AND EASY WAY TO PAINT 

SIGNS and SHOW CARDS 

OUR PATTERNS DO THE WORK 

Xo rptiulrptl, Anj'Oiie C^n ptlni all kind* of 

algtis, banntTd, rords, pIC.. on any surface wUh uur new 
and ea«y avslem of lelterliig. ('oinplela outfit containing 
eight aiphn’hfla of letters, s'wiortod styles and alzea from 
two to twelve Ineben high, also lour sets of flKur*«H. etc., 
not printed but life size patterns cut out of diinible tag 
board which can ha uned over and over again srear^ 
also hrushee. colors and l»ook of Imtrurtlons. S7 5Q 

Sailsfactlon srunranteed. PREPAID --- 

ACME SALES CO., Empire Bldg., Denver, Coto. 


MAKE A MOTOR-CYCLE OUT 

OF YOUR BICYCLE 

With a STFFFEY MOTOR. Easy 
to attach, h'ita any wheel. More 
STEFKBY'S in use than all 
others. Send stamp for circular* 
and low factory prices 
Aicnls voanUJ. 

STEFFEY MFG. CO. 

Ofot. E. S02S Brown St , Phlladelphl*. Pa. 


SO dllT. Rolgluin (large bUcolor), 

Portugal, Venef.uel*. etc., lOc; 100 dlfl., nice 
packet. 20c; 1.000 well mixed. 40c: 100 viw. 

U. .S.. 50c; l.OOO hlngee. lOc; Agi*. wanted. 60^. 
Lint free. 1 buy alampi. L. B. Dover. Overlaad, Mo. 



You benefit by mentioning the "Electrical Experimenter " u hen u riting to odi crtisers. 


























































June, 1919 


ELECTRICAL EXPERIMENTER 


167 


The first plan had its precipitous faults. 
Relatives as a rule do not make pood ered- 
itors and seldom appreeiate their kin’s abil¬ 
ities in business. The sceond plan meant 
immediate cash for incorporation of a com¬ 
pany, as well as a long drawn out, expen¬ 
sive stock selling campaign, with capital 
possibly coming in by dribbles. The third 
plan appealed to me more favorably. 1 
decided to put forth my best efforts toward 
this method of placing my invention on the 
market. How and where to find the in¬ 
vestor with the cash who would be willing 
to invest under the above conditions proved 
to be my greatest problem. After consider¬ 
able deliberation, after several demonstra¬ 
tions and interviews with business men 
whom I knew, 1 was convinced that the 
quickest and cheapest way to find that per¬ 
son with the idle cash and confident enough 
to take a legitimate business chance with 
me, was to advertise in some good 
newspaper or magazine, under "Business 
Chance.” This I forthwith started and 
used the following advertisement: 

“Wanted, a capable business man 
with capital to take sub«itantial interest 
in patented meritorious invention. This 
is a public necessity that should make 
fortune for manufacturers. If quali¬ 
fied, address ——etc.” 

The above advertisement cost about $1.00 
per issue under classified position in a 
paper having a weekly circulation of up¬ 
wards of five hundred thousand copies. The 
first replies were somewhat disappointing. 
But, believing I was headed right, I con¬ 
tinued the advertisement for a few weeks, 
and one day I received an inquiry from a 
man who had ready cash, and sufficient 
optimism to back me up in my great ambi¬ 
tion. For $2,000 cash I sold him fort>^-five 
per cent interest in my patent right (leaving 
me fifty-five per cent, or control). With 
this nest egg in the company's treasury we 
proceeded to gather all the information that 
we might need in the manufacturing and 
marketing of our invention. 

First, we decided upon a firm name suit¬ 
able to the article. Then we arranged with 
a machiner}^ company to construct the ma¬ 
chinery needed for quantity production. 
We called on the supply houses and se¬ 
cured their lowest prices on material for 
making our product. We arranged for the 
printing of circulars, letterheads, envelopes, 
bill heads, statements, etc., that would be 
needed for our office. From a bookkeeper 
friend we learned books required for our 
business and how to keep them correctly. 
We called on the wholesale and retail deal- 
(Cantinued on page 181) 


SMalbsimas’aiaes 
Iby SotiaimaS 

(Continued from page 111) 


“Ship ahoy!” came from the masthead. 

“Where away?” 

“Two points on the starboard bow, sir. 
Looks like she was heading this way.” 

The Ear Beats the Eye. 

This vessel had been detected by sound 
waves traveling thru the water, her course 
and speed had been accurately charted and 
her exact position within one point of the 
compass had been determined more than 
a^^ hour before the i^esscl itself had become 
zusible over the horizon, 

"It’s almost perfect,” said one of the 
naval engineers in an undertone. The ten¬ 
sion under which they had worked for 
hours suddenly relaxed. The ship's crew- 
gathered in groups to talk it over. There 
was not a dissenting opinion. The secret 
of detecting the presence of an unseen ves¬ 
sel had been solved! 


DETROIT 
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Automobile Center of 
World is the Logical 
Place to 


I Training for 
I Head and ^ " 
I Hand ^ 


NOT A -ONE 
SCHOOL¬ 


MAN 


Tho M. S. A. S. embodies the 
beet Ideas In the Aulo Industry 
No other achool otters such an ad- 
vantago as this sidiool here In Detroit 
School open all the year, enter classes 
any day. 

Moxok 


llr,Ln»i,H or 


Replying to a recent letter addressed to Mr. 
Arteiiiaa Ward making Inquiry as to the rep¬ 
utation of the Michigan State Auto School, 
will aay that as far aa we know ell Detroit 
Automobile manufacturers endorse the work 
they are doing. 

It la managed very efficiently and they have 
been turning out aome pretty good men for 
the automobile Industry, and cannot see any 
reason why you should hesitate about taking 
a course with this Institution. 

Yours very truly. 

KING MOTOR CAR COMPANY. 


Auto Elec¬ 
tricians are In 
hip (K'lnund every¬ 
where. liiteresllnc work— 
hip a.'ilnrles—exceptlonul oppor- 
luiiilles for advancement. Every 
garuKe, factory nnd service station necd.'i 
one or mnro good men. Alsn splendid oppor¬ 
tunities to open electrical service stations and 
make big money. Cars need cun.stant nttentlon. 
Nearly all the trouble l.s electrical. ,Slx million cars now 
In use—a million and a half new one.s will be put In service 
this year. That means thousands of irnlncd men will be needed. 
.Men trained In Detroit get the preference. 

Be An Auto Electrician 

Earn $200 to $500 Monthly 

If you are electrically Inclined this is your brnt opportunity. 
Our complrto Auto Cour^a trains you thuroughly in Auto 
Electrii-s. You can bold down any juh or run a hU'^lness of 
your own. You make more niuiiry because you can locate 
trouble quickly, wlthmit wa.^le of time. AJl your time Is si»*'nt 
repairing tho iroubli-—imt hxikhig for It. Our auccessful gratl- 
ualcs are in evi-ry part of the world. 

Auto Factories Heartily Endorse Our School 

Tliey tiot only endorse the M. S. A. S. but llicy also give 
us hearty co-operation. They employ our students wiille tak¬ 
ing course and after they graduate. We have the latest modal 
chasflia for students to work on. In ihla way our students gel 
best iK>salblc training in most practical manner. 

“School News“ and 176 
Page Catalog FREE 

Just off tbe press. Givea 
complete information, quotes 
dozona of letters from stu¬ 
dents who have actually done 
%vhal you would like to do. 

What belter proof do you 
want that YOU can do It? 

You CAN! — but get busy. 

“Jump*’ a train and come 
to Detroit. Hundreds hava 
done it and made good. Will 
help you get a job If neces¬ 
sary to pay expenses while 
taking our course. Get action 
NOW. 


I)m<orT.v.a.A. 


MONEY-BACK GUARANTEE 
We guarantee to qualify you for a position as 
chauffeur, repair man. tester, demonstrator, 
auto fllflctrlclan. garaga man, automobile 
dealar. Aeroplane meter mechanic or tractor 
mechanic end operator, paying from $100 to 
S400 monthly or refund your money. 

Michigan State Auto School Th«oidRen.weschool 

666 Auto Bldg. Detroit. Mich. U. S. A. A. G. zeller. Pres. 


OETROIX 

tHE HEART OF THE AUTO IKDUSTKt' 






Earn $35 to $100 a Week 

As a Mechanical Draftsman 

Thousands of Men Needed 


Y OU can learn Mechanical Drawing at 
home in your spare time through our 
practical Horae Study Course and 
qualify for Big Pay. We have placed hun¬ 
dreds of our students in good paying po¬ 
sitions. Government departments and pri¬ 
vate concerns are continually calling upon 
us for our graduates. Peace means a big¬ 
ger demand for draftsmen than ever before. 
Prepare now and be ready when this de¬ 
mand reaches its height. 

Become a Chief Draftsman 
and get to the very top in this well-estab¬ 
lished and rapidly growing profession. The 
training given by the Columbia School of 
Drafting will give you just the knowledge 
you need to make good as a Chief Drafts¬ 
man. No previous training is necessary. 
You can begin our course now and make 
rapid progress from the start by mail un¬ 
der the Personal Instruction of the Presi¬ 
dent of the School, Mr. Claflin. His care¬ 
fully prepared lessons and personal letters 
of advice make each step easy and interest¬ 
ing. 

Draftsmen Now Getting $35 to $100 a Week 
with big chances for better pay as the de¬ 
mand grows. All big engineering, construc¬ 
tion and manufacturing projects must first 
go through the drafting room before the 
workmen can commence. All such enter¬ 


prises depend upon large numbers of drafts¬ 
men. Salaries are advancing steadily. 

Drawing Outfit Free With Our Course 

As soon as you enroll you will be 
sent our drawing outfit for your own 
use throughnul the course. This en¬ 
tire outfit will be yours to keep. You 
are not obliged to return it after completing the 
course. 

We Will Help You Secure a Position 

as soon as you complete our course. We have 
already placed hundreds of our gr.aduates in 
good paying positions and are constantly in 
touch with vacancies for which draftsmen are 
urgently needed. 

Illustrated Catalog FREE 

Simply fill in the coupon belotv, 
return it to us and we will send you 
free a copy of our illustrated catalog 
which tells all about our practical 
Home Study Course and how you may secure 
our Instructions at once on ea.sy terms so as to 
qui^'kly qualify for one of the hig positions open. 

Send This Coupon Today 

i COLUMBIA SCHOOL OF DRAFTING. 
I Dept. 982, 14th and T Sts., Washington, D. C. 

I Without obligation to me, please send me your 
' illustrated Catalog and tell how I may secure 
I your practical training in Drafting and your 
> help in securing a position as Draftsman. 

I Name . 

] Address . 

I City. State. 
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The ships >iocrcd hack to Xahani A 
lon.u-distancc call was put in li»r the Xa\\ 
Submarine liase at Xcw Lomlon. 

"Rusli three submarine cha>ci s to Xahaiu 
at once." 

In due lime they appeared. I'lie party 
started out again, were joined by sub¬ 
marines from the Boston Xavy ^ arcl, ami 
anchored otT ilic Massachn>eits coast line. 

One submarine at a time siibineruecl. Tlu* 
snlnrhasers equip! with detectors followed 
her every movement, charted her position, 
reported to each other by special ''ignal 
devices, and when everything was in readi¬ 
ness rushed to a spot just over the "sub. ’ 
Dummy depth bombs were dropt. riic 
submarine rose to the surface. She luni 
been leithin a feze feet of her ehurted 
position. 

And now the apparatus was about to 
demonstrate its most \aluahle service. A 
series of practical tests proved beyond the 
possibility of a doubt that the detector 
could succe>sfnlly difTcrentiate between the 
sounds made In* surface craft and the sub. 
The submarine's noises were distinctly pecu¬ 
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liar to itself and the insirumeni translating 
this sound to the trained ear br(»u.uht home 
the message just as you. when you ])ick up 
the Hong-distance telephone receiver, can 
identify the voice at the other end of the 
wire. 

The Submarines On the Phonograph. 

The Victor 'Palking Machine Company 
was now called upon for its contribution to 
the invention. Phonoijraph records oj the 
7'arious sounds heard by the obserz er zoere 
made and eataloyued. thus pre.senting a 
cuinpleic record of the accomplishment of 
the device. The records were used princi¬ 
pally in training students to identify the 
submarine noises and detect the difference 
between submarine and surface craft. 

Furtlter tests w'ere made. Shore listen¬ 
ing stations were set up. During the night 
trained men sat and listened to vessels 
going in and out of Bo.ston harbor. The 
Xavy attempted to slip a submarine thru 
the harbor entrance one night, but the craft 
was detected at once and a full report of 
her acti\itics was sent to lieadquartcrs a 
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few hintrs later. Xot a ship could enter 
or leave Boston without being heard. In 
fact, so sensitive was the instrument that 
trained listeners eauld accurately identify a 
ship by name, once having heard her, the 
engine characteristics of different ships 
being plainly audible and distinctive. 

It was estimated that in December, 1917, 
tzoo to fiz'C enemy submarines fast thru the 
Iiju;llsh Chauuel daily. After July 1, 1918, 
only one submarine is known to have done 
so. Ill June the .Mlmiralty estimated that 
one out of ezery four submarlues zeas de¬ 
stroyed. \u October the ratio had been in¬ 
creased to five out of every twelve. By this 
summer British and American naval otb- 
cers believe tlirce out of every four sub¬ 
marines wouhl have been destroyed. These 
results were largely due to the perfection 
of “listening devices.” 

Hmidreds of British craft and most of 
the American forces were now ctjuipt with 
the submarine detector. Manj* French and 
Italian vessels were also using it. The 
“submarine hunt" was on in earnest. 

Abnul May, 1918, the American ships 
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l)ecan to po across with all tlu^r tlevices 
installed. 

Hearing Sub* 2S Miles. 

Here are some of the outstanding fea¬ 
tures of tlie American submarine sound de¬ 
tector ; 

Under ideal conditions with extraneous 
noises reduced to a minimum or entirely 
eliminated tiu* dt'rice 7<as effrethr at a 
range of from fifteen to tteenty-five miles. 

Trained operators could clearly and in¬ 
variably distinpuish between the sounds 
made by approachinp surface craft and 
under-water vessels (submarines). 

Under average circumstances, the device 
was good for a range of between three and 
eight miles. 

\\’itlun five miles the engine character¬ 
istics of different vessels was clearly 
marked even to the point of identifying by 
name certain (unseen) vessels after they 
had !>cen observed previously for more 
than one time. (This test was substan¬ 
tiated by a series of night-time experiments 
at the entrance to Boston harbor in Sep¬ 
tember and October, 1917.) 

It leas found practical to tell ivhcn a 
submarine changed from her oil engines 
to electrical drive, zehich leas necessary 
every time she submerged. 

The direction of sound could usually be 
computed within a very few degrees of its 
actual location and a good judgment of the 
distance could generally be made. This 
was proved to the satisfaction of all con¬ 
cerned following a number of practical 
tests off Cape Cod, Mass., in the late sum¬ 
mer of 1917, in waters adjacent to Boston 
and in Long Island Sound. 

The addition of these listening devices 
to submarines added the heretofore lacking 
sense of hearing to all the underwater 
craft and made them at once a much more 
effective weapon of offense. 

An allied submarine on one occasion 
chased a German U-boat for four hours, 
while both craft were submerged, with¬ 
out once losing sound contact with the 
enemy. 

The graphic chart publisht herewith 
will indicate to the reader the ability of 
submarine chasers to maintain “sound con¬ 
tact" with the enemy and the efficiency of 
the direction qualities of the device when 
used in this manner. 

The actual battle engagement which it 
illustrates occurred one early morning in 
the English Channel. A small squadron of 
.sub-chasers discovered an enemy craft mov¬ 
ing slowly up the channel submerged. 
Forming for the attack they rushed over 
the spot where their listeners indicated the 
U-boat to be, dropt a pattern of depth 
bombs and then withdrew to take observa¬ 
tions. 

Feverish activity’ and the sound of ham¬ 
mers ringing against the ship's side was 
heard. The submarine engines would then 
start up and stop, start and stop acain. 

25 Germans Commit Suicide. 

Further attacks were delivered and more 
noise came to the listeners from the hold of 
(he submarine. Evidenth* the first depth 
charge^ had taken good effect and the 
enemy's crew was making a last desperate 
effort to reach the surface. Suddenly there 
was dead silence—then 25 revolver shots 
rang out—3 followed by 22. The ereie 
giving up in despair, had committed suicide. 
The loss of this submarine was later sub¬ 
stantiated by the British Intelligence De¬ 
partment. 

W'hen Capt. Leigh and his party went 
abroad in November, 1917, he requested 
the Admiralty to loan him two high-speed 
chasers in which operations could be begun 
in English waters, but was finally obliged 
to accept 3 trawlers of 9 to 10 knots speed, 
because of the then scarcity of hicher speed 
craft. 


Equipping these vcsscL with all of the 
anti-sulnnarinr detecting apparatus they 
went out in the English Channel on New 
Year’s Da\, 1918. Shortly afterwards a 
wireless message was picked up from an 
airship giving the position of a submarine 
which had just been seen to submerge. 
The channel had been laid out in numbered 
squares to facilitate the immediate location 
ot enemy craft and the little squadron 
steamed over, got their devices out and 
picked up the submarine course. 

W'hen believing themselves about over 
the enemy, depth bombs were discharged 
and later a trawling instrument was used, 
which indicated that the submarine had 
been destroyed. Great quantities of oil 
rising to the surface also substantiated the 
success of the attack. 

Remaining in English and French waters 
for several months, where the American 
devices proved of great value and were 
highly complimented both by Admiral Sims 
and British naval officers, another squad¬ 
ron was equipt and sent into the Mediter¬ 
ranean and Adriatic, where at this time 
submarine activity was at its height. 

Because of the deeper water and less 
interference from surface traffic, listening 
conditions were unusually good. A “bar¬ 
rage" line of boats was organized across 
Otranto Straits, between the mainland and 
the Island of Corfu, to effectively put a 
stop to the enemy’s free entrance to the 
Mediterranean. 

Three of the chasers patrolling in forma¬ 
tion abreast one dark night heard a “sub'’ 
approaching. The bearings obtained by the 
two beam vessels pointed directly toward 
the center boat. The middle boat now 
heard the submarine approaching from a 
position dead astern. The enem}- came 
nearer and nearer and finally past right 
under the sub-chaser so close to the sur¬ 
face that those on board felt a wave of 
water along the keel of their ship. 

\\ hen the German had past on and out 
in front the attack was made in unison, a 
pattern* of depth bombs was “let go" and 
the little fleet halted for further observa¬ 
tions. Pretty soon the whirl of the sub¬ 
marine’s electric motors was heard—evi¬ 
dently in an effort to reach the surface. 

The Germans "Cash In." 

Then came a crunching noise not unlike 
the popping in of a blown-up paper bag. It 
was apparent that the submarine had been 
damaged—put out of control—and sunk, 
and that she had collapsed from the tre¬ 
mendous water pressure at these depths. 

^Iany incidents of this kind occurred 
during the subsequent operations in foreign 
waters and several submarines were ac¬ 
counted for thru the direct aid of the 
American listening devices. 

In fact, naval experts who were closely 
in touch with submarine detection develop¬ 
ment during the war period state with con¬ 
viction that if the conflict had continued 
thru another summer the submarine would 
literally have been driven from the ocean, 
the promise of a condition due in a large 
measure to the perfection of submarine de¬ 
tecting apparatus. 

It has also been stated that the noticeable 
change in naval tactics—from defensive to 
offensive—which marked this country’s en¬ 
trance into the war was largely caused by 
the application of .American principles to 
the pursuit and attack of the U-boat, some¬ 
thing made possible by the practical use to 
which it was found the .American sub¬ 
marine detector could he put. 
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rapid advancement are offered. 
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need for success in mechanical engineer¬ 
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• pattern of depth bombs refers to the plan 
of dropping them simultaneously in certain pre¬ 
arranged figures, such as squares, circles, etc. 
The chart herewith shows the pattern scheme quite 
clearly—notice the black dots at points marked 
"attack." 
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AMPLIFY m RADIO SIGNALS 


O 





NE of the greatest d^a^vl)acks since the invention 
of wireless telegra])hy is the receiving of weak 
signals at the receiving station. Many devices were 
])ro]>osc*d to improve this condition, hut without suc¬ 
cess. on account of the mechanical difiiciilties encoun¬ 
tered in these ampli¬ 
fying devices. 

However, this was 
recently solved by the 
introduction of an ex¬ 
ceedingly sensitive mi- 
crojdione transmitter, 
which is known to de¬ 
tect sound waves witli 
great accuracy and 
magnify them tlirough 
an intermediate tele- 
])hone circuit. 

Bv tlic employment 

of the new DETECTAGRAPH-I'RAXS- 
MITTER, the amateur can amplify the 
radio signals to such an intensity that he 
can hear the signals about his station with¬ 
out the need of the telephone head set. 

By the addition of a loud talking tele¬ 
phone he is able to hear the messages many 
feet away from tlie instrument. He is also 
able to demonstrate the operation of his 
wireless apparatus to his friends. 

The super-sensitive DETECTAGRAPH- 


Practical Instruments for Commercial 
and Scientific Purposes. 



Our Super-Sensitive 
Detecta graph Trans¬ 
mitter. Price, $7.00 
Complete 

Our Super Sens/t/ve 
/Microphone Transmitter 


Louef fathing 
tetephone ; 



Our Special No: 25 
Loud Talking Receiver 
Price,* $4.00 Complete 


Our Sensihve tooo Ohm 
Roef/o Te/ephone Rece/ver ' 


TRANSMITTER herewith shown is two and three- 
eighths inches in diameter, five-eighths of an inch thick 
and weighs less than three ounces. It is the most sensi¬ 
tive sound detecting device ever brought before the 
public. 

The m a n n c r in 
which the amplifying 
process is attained is 
hv attaching with tape 
the DEtECTA- 
GRAPH - trans¬ 
mitter to the reg¬ 
ular wireless receiver 
as indicated in the 
diagram. 

Other Uses 

Not only is this in¬ 
strument applicable 
for amplifying radio signals, but it can be 
used with equal satisfaction for magnifying 
other sounds. Phonograph music can be 
transmitted from one place to 
another by means of this in¬ 
strument, and those who are af¬ 
flicted with deafness will find 
enormous benefit by using this 
transmitter. 

It is the greatest device for build¬ 
ing your own loud talking tele¬ 
phone, dctectagraph and other de- 
vices. 

Can be 
used for 
any pur- 
p o s e 
where a 
s e n s i- 
tive de¬ 
le c t i ng 
t n s t r u- 
ment is 
required. 



Model Horn, with 
Loud Talking Receiv¬ 
er, Cord Plugs and 
Desk Stand Base 
Price, $10.00 Complete 
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OUR NEW, IMPROVED DETECTAGRAPH 

The outfit and case weighs less than two pounds and can he carried 
in the pocket, yet it is combined with certain features of our famous 
Detector, which makes it the most powerful and in every way. the most 
Microphone Detective Device the world has ever known. 

Tonversatlons carrkd on In an ordinary (one 
and even whlepora are taken up by the coneealed 
Oetaclagraph transmitter, wlilrli collects sounds 
.'rora all directions ami are conveyed nver tlio 
wire to the listening end. This outfit connlsts of 
an Improved Sensitive Tranriinltter with cord 
connerlor: 2.5 feet Blaek t'oni: I^cnsltlve Re¬ 
ceiver; Single Ileadliand; Sinsll t’ariyliig I’aso 
and Small Battery. The lmprove<l Traiismliter 
la only 2% Inches In dlatneter, % Ineh thick, 
and weiglia less than 3 ounces. 


$ 


15 


.00 


Complete 

Order direct front od. Or tcrite jor free descriptive circular. 
For your convenience ujc the coupon. 



ADDRESS 


t ITV. . 
STATE. 


G. BOISSONNAULT COMPANY 

26 CORTLANDT STREET NEW YORK CITY 

Makers of Super-SenaitivoMicrophone Device* 


You benefit by mentioning the “hlectrieot F.rperimcnter ’ when writing to advertisers. 










































June, 1919 


ELECTRICAL EXPERIMENTER 


171 


Alexainidlersoini’s "’"’Barrage 
Receiver 

{Continued from page 135) 


ing which has become so familiar, but 
also the original meaning of toll or 
stoppage prevention, 'rhus the barrage 
receiver may be used not only in time 
of war to counteract the ofTensive barrage 
of an enemy radio station, but it may be 
used to multiply the number of peaceful 
communications that may be carried on 
simultaneously without disturbing each 
other. 

Duplex Radiotelephony. 

Neutralized Receiving A.ntenna Mounted 
ON THE Same AIast as the 
Sending Antenna 

If two sets of wires are mounted on the 
same masts, the radiation from one set to 
the other is obviously so strong that the 
overpowering of an ordinary receiving set 
by the transmitted energy would be almost 
of the same order of magnitude as if the 
identical wires w’cre used. The quantitative 
relations may be better appreciated by men¬ 
tioning specific figures. In the tests made 
in Schenectad}', the receiving antenna con¬ 
sists of five wires mounted as an umbrella 



around the main mast, while the sending 
antenna consists of two wires extending 
from this mast to another building. The 
capacity to ground of the sending antenna 
is 0.003 microfarad, the receiving antenna 
0.0011 microfarad, and the mutual capacity 
such that 10,000 volts on the sending an¬ 
tenna produces 500 volts on the receiving 
antenna when it is disconnected. While it 
is obvious that an antenna oscillating with 
500 volts continuous waves could not be 
used with ordinar}' methods of reception, 
the system for neutralization which will be 
described has proven so effective that an 
ordinary receiving set can be used for re¬ 
ceiving signals from such distances as the 
Pacific coast (2,500 miles or 4,000 km.) 
without any appreciable interference from 
continuous wave radiation from the main 
antenna of 20 amperes and 10,000 volts! 

Two methods of neutralization have been 
used: inductive neutralization and static 
(capacitive) neutralization. While both 
methods have been used successfully, the 
capacitive neutralization is much preferable 
both on account of accuracy of adjustment 
and simplicity. A diagram of inductive 
neutralization is shown at Figure 1. The 
transformer T is used to create a potential 
of opposite phase to the potential of the 
sending antenna. The negative potential 
thus created is transferred to the receiving 
antenna thru the exposure condenser E. 


The negative potential thus imprest upon 
the receiving antenna thru the transformer 
and the exposure condenser is adjusted so 
as to counterbalance exactly the direct ex¬ 
posure from antenna to antenna, thus leav¬ 
ing the receiving antenna at ground poten¬ 
tial. The phase relation of the transformer 
is, however, not exactly 180"^, and a residual 
potential is left on the receiving antenna 
which is sufficient in most cases to interfere 
with reception unless further precautions 
are taken. If, however, a frequency trap F 
is introduced the neutralization becomes 
good enough so that an ordinary receiving 
set can be used. 

The arrangement shown in Figure 1 was 
used to demonstrate duplex radio telephone 
conversation between Pittsfield and Sche¬ 
nectady (50 miles or 80 km.) 

The “Barrage” Radio Receiver, 

The barrage receiver is fundamentally a 
uni-directioual receiver. The principle of 
uni-directional reception was first developed 
by Bellini and Tosi. While the uni-direc¬ 
tional Bellini-Tosi receiver has been used 
as a direction finder, it lias, to the know¬ 
ledge of the author, not been used to any 
extent for reception of long distance sig¬ 
nals. The BelHni-Tosi receiver is based on 
the principle of receiving the signal thru 
two antennas of different characteristics 
and neutralizes the signals received from 
one direction by a system of balancing. 

The uni-directional Bellini-Tosi receiver 
w'orks on the principle that the electro¬ 
magnetic and electrostatic exposures are 
90° out of phase. The barrage receiver 
takes advantage of the geographic phase 
displacement in the wave as it travels over 
the surface of the earth. In the first bar¬ 
rage receivers which have been installed 
the antennas consist of two insulated wires 
laid on the ground a distance of two miles 
(3.2 km.) in each direction from the re¬ 
ceiving station. It was originally intended 
by the author to mount the wires on poles, 
but the easier procedure of laying the wires 
on the ground was adopted at the sugges¬ 
tion of Lieutenant-Commander A. Hoyt 
Taylor, and the arrangement has proven 
entirely satisfactory. The barrage receiv¬ 
ing set, photograph of which is shown here¬ 
with, consists of a standard receiving set, 
combined with a phase rotator set. When 
used as a barrage receiver, a condenser is 
used in place of the antenna and the 
standard receiving set is coupled to the 
aperiodic antenna by the phase rotator set. 
The diagram of the phase rotator set is 
shown at Fig. 2. Each antenna is con¬ 
nected io ground thru an intensity coupler, 
the secondaries of the intensity couplers 
are connected to the primary of the phase 
rotators. Each phase rotator is built on 
the principle of a split phase induction 
motor or induction regulator. A single 
phase current introduced in the primary is 
split into a quarter-phase current which 
produces the equivalent of a rotating mag¬ 
netic field inductively related to the sec¬ 
ondary. B}' adjusting the position of the 
secondary coil the electromotive force in¬ 
duced in it may be made to assume any 
desired phase relation to the primary volt¬ 
age. The receiving set proper when used 
with the barrage receiver has all the normal 
characteristics of a standard receiving set. 
A signal originating in an 3 ' direction what¬ 
ever may be neutralized adjustment of 
the intensity couplers and phase rotators. 
This adjustment is veiA* eas}' to perform, 
even by an inexperienced operator, and is 
perfectly stable after it has been made. 

An experimental barrage receiving set 
was operated for several months of the 
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fones:—the most sensitive, de¬ 
pendable, and serviceable 
radio receivers obtainable any¬ 
where at such remarkably low 
prices. A trial will prove their 
worth. ORDER A SET TO¬ 
DAY. Use these “fones’’ for 
fourteen days. If they are not 
as good as you want, send them 
back and get your money. A 
cheaper set is not worth the 
bother. A more expensive set 
is really unnecessary. 

Write for your copy of Bulletin 19 

WM.J. MURDOCK CO. 

55 Carter St. 

Chelsea, Mass. 

Pacific Coast Representatives* 

The Keeler White Co. 

221 Second St., San Francisco, Calif. 



‘*The Leader of Them All** 

Thordarson’s 
Flexible Wireless 
Transformer 

Thordarson Electric Mfg. Co. 

Chicago lU. 



MORSE TELEGRAPH SET 

Just as the cut shows It. Fine for learn¬ 
ing telegraphy or for a private line. With 
code and full instrucUons.80c 


WIRELESS PRACTICE SET 

The first need of every wireless amateur, 
y High pitch buzzer and key for learning 
wireless code. Also for test buzzer, $1.00 
BLINKER PRACTICE SET 

For learning the visual code.90c 

Any two of above eels may be used for a 
?hort line between nearby houses, etc. 
Send postage for 1 lb. Ask for catalog E. 
THE WILCOX LABORATORIES. Lansinj. Mich. 



You benefit by mentioning the '^Electrical Experimenter'* when writing to advertisers. 
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Wireless by Mail 

in America’s Largest Radio School 


N ew plan of profit sharing by 
which ever}" student taking course 
is guaranteed saving of ten per cent of 
cost of tuition and an estimated saving 
of 50 per cent or more. 

Positions pay $110 per month and 
living expenses up to $3500 per year. 

Qualify in 16 weeks or less. Large 
staff government licensed instructors, 
first grade and extra first grade. Wire¬ 
less practice set and text books free. 
Full commercial wireless course with 
free post graduate course of one month 
in our Washington school to successful 
students. Very easy terms. Write today 
for handsomely illustrated catalogue 
and particulars of profit sharing plan. 


SERVICE RADIO SCHOOL 

Dept E., 902 Pa. Ave. Washington, D. C. 

Free advice to amateurs regarding construction of 
apparatus on receipt of 3 cents postage, addressed 
to our Construction and Equipment Department. 


UlllllllMlllllllllillllllllllMIllllinillllllinilllllllllllMlIlllllllMllllllllllllMMIIMlIMIIllllllllllMlj: 



= The Luxurious Route to Vacation Land = 

E T.'-ave Pier 32 X. R. Foot Canal St., daily 6 P. M., West 132nd St., 6:30 P. M. E 

= Due .Mbany 6 o’clock following morning. Direct rail connections to all points ^ 

= north, east and west. = 

^ Largest River .Steamers in the World ^ 

E Express Freight Service Automobiles Carried E 

= III D.SON .N.WIGATION CO.MPANY = 

TllllllllllUlilllllllllllllllllllllllllllMllllllllllllllllMlIlllllllllMlllUllllllllllllllllllllllllllllllllIlF 


t .Slimmer and fall of 1918, about three mile.s 
from tlie Xew Hninswick, N. J., radio sta¬ 
tion. Records were kept on the reception 
of European stations during the t)peratioii 
of the Xew Hninswick station. As tlie 
Xcw Brunswick wave is 13,600 meters and 
the Carnarvon, Wales, wave is 14,200 me¬ 
ters, the recejition of Carnarvon was the 
hardest test to which the set could be put. 
it was found that in spite of the over¬ 
whelming intensity of the Xew Brunswick 
signals on an unbalanced receiver, tlie bar¬ 
rage receiver could he adjusted so that the 
iransmitied wave not only did not interfere 
with the Carnarvon signals, but the Xew 
Brunswick signals could be made entirely 
inaudible. During these tests it was toiiiid 
that the directive characteristics of the bar¬ 
rage receiver was a material help in reduc¬ 
tion of interference by static and strays, 
as it was found very Irequenily that solid 
copy could be obtained by proper directive 
adjustment, while the signals were prac¬ 
tically unreadable with ordinary methods. 

The improvement of reception of signals 
h}' the use of the barrage receiver depends 
upon the highly directive (jiialities of iliis 
receiving system. For comparison with 
other methods of directive reception, a 
tabulation of directiveness is given in Fig. 3. 
In this comparison the symmetrical elevated 
antenna which receives equally from all 
directions is designated at 100 per cent. 
The percentages of directivity are calcu¬ 
lated from the areas of the corresponding 
horizontal plane intensity diagrams here 
shown. If the directivity represented by 
the intensity diagrams can he taken as rela¬ 
tive measure of the average stray-to-signal 
ratio, we find that the magnetic loop sliould 
have 50 per cent, as much strays as the 
elevated antenna, the diflfercntial horizontal 
antenna (Sayville, Long Island), probably 
about the same as the magnetic loop, and 
the barrage receiver 22 per cent. Statistics 
of reception indicate that these figures ar^ 
reasonably in agreement with faci<, wlien 
the strays are evenly distributed. When 
the strays are directive the improvement is 
much greater. 

A rather surprising characteristic was 
discovered by the use of the barrage re¬ 
ceiver. It was expected that this receiver 
could he used to neutralize signals from all 
directions except the direction close to the 
signal to be received. As a matter of fact 
it was found that interference could be 
neutralized by originating in the same direc¬ 
tion as the signal. This was first discovered 
in the X"ew’ Brunswick installation. Signals 
from San Diego, Cal., riglu in line with the 
transmitting station, could be received with¬ 
out great reduction in intensity, while the 
set was adjusted so as to neutralize the 
transmitting station. The explanation fur 
this is the fact that in the case of the 
nearby station the wave front is curved and 
the radiation diverging, whereas in the case 
of the far-away station the radiation is 
parallel. The receiving antenna covers a 
^pacc of four miles (6.4 km.), and in this 
space there is sufficient divergence of the 
radiation from the nearby station so that 
an adjustment can he made whereby the 
diverging and parallel radiation have dif¬ 
ferent effect upon tlie receiving set. The 
lihenomenon -is comparalilc to tlie focusing 
of a field glass on nearby and distant ob¬ 
jects. In this case we have a radio held 
glass of four miles (6.4 km.) in diameter; 
and, for such dimensions, the focusing effect 
is sufficient, even at considerable distances, 
to produce an effective discrimination. 

While the barrage receiver was worked 
out primarily to avoid interference in trans¬ 
oceanic communication, it may be found 
useful also for the purposes for which the 
bridge receiver was developed—that is. 
simultaneous sending and receiving from 
small shore stations or ship stations. In 
such cases it has the advantage over the 
i»ridge receiver that it can he used nut only 
to neutralize the transmitting station to 
which it hc4ongs, hut can neutralize inter¬ 
ference from any other ship or shore station. 
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My EEnveEiitinoinis 

By Nikola Tesla 

I (Cofitiittu'il frout 14^'^) 

I _ 


showered upon me, aud journeyed to my 
home where I passed through a mo>t pain¬ 
ful ordeal and illness. Upon regaining my 
health i began to formulate plans for the 
resumption of work in America. Up to that 
time I never realized that 1 possessed any 
particular gift of discovery but Lord Ra\- 
ieigh, whom 1 always considered an ideal 
man of science, had said so and if that was 
the case 1 felt that i should concent rate on 
some big idea. 

Nature's Trigger, 

One day. as 1 was roaming in the moun¬ 
tains, 1 sought shelter from an approach¬ 
ing storm. The sk}- became overhung with 
heavy clouds but somehow the rain was 
delayed until, all of a sudden, there was a 
lightning fla>h and a few moments after 
a deluge. This obser\ation set me think¬ 
ing. it was manifest that the two phe¬ 
nomena were closely related, as cause and 
effect, and a little relleciion led me to the 
conclusion that the electrical energy in¬ 
volved in the precipitation of the water 
was inconsiderable, the function of light¬ 
ning being much like that of a sensitive trig¬ 
ger. Here was a stupendous possibility of 
achievement. If w'e could produce electric 
effects of the required quality, this whole 
planet and the conditions of existence ou 
it could he transformed. The sun raises 
the water of the oceans and winds dri\e 
it to distant regions where it remains in 
a ^tate of most delicate balance. If it were 
in oiir power to upset it when and wher¬ 
ever desired, this mighty life-sustaining 
-iream could he at will controlled. We 
could irrigate arid deserts; create lakes aud 
rivers and provide motive power in un¬ 
limited amounts. This would be the mo.st 
efficieut way of harnessing the sun to the 
uses of man. Tlie consummation depended 
oil our ability to develop electric forces of 
the order of those in nature. It seemed a 
hopeless undertaking, but I made up my 
mind to try it and immediately on my re¬ 
turn to the United States, in the summer 
of 1892. work was begun which was to me 
all the more attractive, because a means 
of the same kind was neccssars* for the 
successful transmission of energy without 
wires. 

Four Million Volts. 

The first gratifying result was obtained 
in the spring of the succeeding year when 
1 reached tensions of about l.OOO.CXK) volts 
with my conical coil. That was not much 
in the light of the pre^ent art, hut it was 
then considered a feat. Steady progress 
was made until the desiriiction of my labor¬ 
atory by fire in 189.^. as may be judged 
from an article by T. C. Martin which ap¬ 
peared in the April number of the Century 
Matjacinc, This calamity set me back in 
many ways and most of that year had to 
be devoted to planning and reconstruction. 
Howe\er, as soon as circumstances per¬ 
mitted. I returned to the task. Although 
1 knew that higher electro-motive forces 
were attainable with apparatus of larger 
dimensions. 1 had an instinctive perception 
that the object could be accomplished by 
the proper design of a comparatively small 
and compact transformer. In carrying on 
tests with a secondary in the form of a 
flat sf>iral, as illustrated in my patents, the 
absence of streamers surprised me, and it 
was not long before I discovered that this 
was due to the position of the turns and 
their mutual action. Profiting from this 
observation 1 resorted to the use of a high 
tension conductor with turns of consider¬ 
able diameter siifiiciently separated to keep 
down the distributed capacity, while at the 
(Continued on page 176) | 




Uncle Sam Said: 

“Go ahead with amateur 
wireless receiving sta¬ 
tions.” You will be pre¬ 
pared to get the messages 
the other fellow misses if 
you have one of 


Brandes "Superior” Head Set, com¬ 
plete with head band, $6. A profession¬ 
al set within the means of every ama¬ 
teur. 2000 ohms. 


B 


RANDES 

Wirel ess 
Headsets 

They enable you to “hear with both ears” because Brandes 
diaphragms are perfectly matched for tone, and both rc- 
ceivxrs are perfectly tuned together. Handsome, well 
made, fine quality. 

Send for Your Set Today 

\our niHiicv back if Brandes J4eadsets don’t prove better than anv 
you’ve used in clearness, sensitiveness and range. 

Booklet "E” xeill be sent upon receipt of 4c in stamps, 

C. BRANDES, Ixc. 

Jf 'ireless Receiver Specialists 

ROOM S14 32 UNION SQU.ARF. NEW YORK CITY 


Balboa Building 


Universal Radio Apparatus 

The Universal Radio ^Manufacturing Corporation has taken over the 
business pre\T 0 usly conducted by the Mignoii ^^*ireless Corporation and is 
prepared to furnish all of the ^lignon system instruments, built according to 
the original Mignon specifications. In addition to these, the Corporation has 
recently perfected a series of new type instruments which for efficient work 
and real service liave never been equalled. ^he Universal complete 

line of High Quality 
Radio Apparatus iiow' in* 
eludes 

Cabinet Receiving Sets 
Transmission Sets 
Loose Couplers 
Undamped Wave Re¬ 
ceivers 

Time Signal Sets 
Detectors, etc. 

These “Universal” instru- 
meiiis embody the very latest 
advaiH’e.s In the art of radio 
commuuiciitiou and are far in 
advance of other instruments 
of tliis type. Every detail in 
their de.sigii has been carefully 
worked out. and the circuit con¬ 
stants have been computed with 
scientific accuracy to give max¬ 
imum results when properly 
used. Materials and workman¬ 
ship are of the highest quality. 

Ever.v piece of "Universal” apparatus must pass a series of rigid tests before being 
allowed to leave the factory, and we unconditionally guarantee every piece of “Universal” 
apparatus to he exactly as represented, and will cheerfully refund the purchase price if the 
instrument fails to make good for any reason. 

JCrite To-dav for Free Catalog 

UNIVERSAL RADIO MFC. CORPORATION 

SUCCESSOR TO MIGNON WIRELESS CO».?OR.\T10N 

ELMIRA, NEW YORK 



Regerative Receiver, 200-2500 meters 


Complete line of Brandes receivers for those in Western States and Pacific 
Coast. Catalogue “E” on request. 

FORD KING San Francisco, Cal. 


You bouc/it by mettttouiugf the "Electricol Experitucuter" when writing to advertisers. 
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OcFOREST -^511- 
WIRELESS-*^g-T 
-*.^• 5 ^ SYSTEM 



De Forest’s New Catalog 

illustrating and describing the very 
latest and best in 


RADIO APPARATUS 

For Dtscriminating Users 

is ready for mailing. Complete in¬ 
formation regarding the De Forest 
‘‘Unit” Set, “Honey Comb” Coils 
(a radical departure from previous 
forms of apparatus), variable air 
and fixed condensers, wavemeters, 
variometers, detectors, etc., will be 
sent upon receipt of lOc to defray 
postage. 

De Forest Radio Tel. & Tel. Co. 

1391 Sedgwick Ave. New York City 


WANTED 

Immediately 

W IRELESS operators are in 
demand owing to the expan¬ 
sion of our Merchant Marine. 
Pay has increased to $110 per 
month plus all expenses. 

T he Y. M. C. a. Radio Schools 
give thorough practical courses 
with individual instruction. Our 
graduates fill responsible posi¬ 
tions. 

T his is your opportunity. 

Classes now forming. Excel¬ 
lent dormitory facilities. Complete 
laboratory equipment. Write to¬ 
day for illustrated booklet. 

Y. M. C. A. 

NP:\V YORK CITY 

Manhattan Branch: Brooklyn Branch: 

1^4 Ea-ti Sf. .Marcr Ave, Near IVway 
Tel. Ix^ox 6051 Tel, W’nwbunf 3800 



COUNTY AGENTS 
WANTED 

for our linn of 

Electric Farm Lighting 
Plants 

.Good money-makinir propoal- 
lUm. liberal cornmla^lon. $300 
required. Write for term*. 

We aUo tell Garage Equip¬ 
ment, Storage BaUerlot. Bat¬ 
tery Charging Generators. 
Motoia, Tungar Rectificrt. 
etc. i.'aulng free, 

WatMo Electric Co. De^.16, 122 Mirhtfao AT.Ckkafo 


Amatetuis* 

IR-esHoiped 

[^Continued jrom page 131) 


plaything only or just a mere hobby. 

1 lie Eli:ctric.\l Explrimentkr thru the 
1>L\D10 LEAGUE OF AMERICA shall 
be only too glad to publish letters from 
amateurs suggesting new ways and means 
to benefit the cause of l^adio Amateurism, 
our columns being open to all worthy sug¬ 
gestions. 

While for the present there is nothing 
to be feared of adverse legislation, still it 
is impossible to forecast that such legisla¬ 
tion will not he attempted in the future. 
We have won the freedom of the ether 
due to the splendid cooperation of Radio 
Amateurs in this country, and if wc have 
won once we will win again. 

The R/VDIO LEAGUE OF AI^lERICA 
is a clearing house for all Radio Amateurs 
in the United States, and today has more 
members than any other league, but it has 
not enough members. It wishes to have 
every amateur as an enrolled member. The 
membership of the Radio League, estab¬ 
lished in 1915, is gratuitous. There are no 
dues or fees to be paid. All the League 
wants is the name of every amateur and 
his address, so that first of all, if a na¬ 
tional emergency arises, the Government 
can rely on the amateurs for quick com¬ 
munication. Also in case adverse legisla¬ 
tion should be attempted, the League 
wishes to notify every member immediately. 


stai, will give a power range of approxi¬ 
mately two to six amperes. 

The core is wound with two or three 
layers of Empire cloth, and then the pri¬ 
mary wire is wound on. between tlie pri¬ 
mary and each secondary should he placed 
a hard ruhlicr disc about an inch wider than 
the secondaries, and then the secondaries, 
covered with Empire cloth, are slipt in 
place. If a hard rubber disc is not avail¬ 
able, three or four layers of the Empire 
cloth may be used. Great care must be 
taken with the insulation on account of the 
peculiar construction, and it is especially 
necessary that the insulation along the core, 
between primary and secondaries, be well 
taken care of. Connections for the secon¬ 
daries arc shown in the diagram (2). 

When properly constructed, a thick spark, 
the length depending on the secondaries 
used, will be obtained. The transformer 
has proved especially good in use with a 
rotary gap. 

A transformer constructed along similar 
lines, using two secondaries from a three- 
inch spark coil, has been giving me excel¬ 
lent service, and I hope other amateurs will 
have a similar experience. 

Contributed by WM. HOLLADAY. 


GERMANS’ WIRELESS CODE 
Dr. J. A. Fleming, in a lecture on “Electric 
Wave Telegraphy” at the British Royal In¬ 
stitution, revealed the fact that the Ger¬ 
mans had, during the war, conveyed much 
important information from Tuckerton 
radio station in America by a code which 
was dependent on a certain method of 
“spacing,” being otherwise harmless. 


Application for Membership in the Radio League of America 

I THE UNDERSIGNED, a Radio Amateur, am the owner of a Wireless 

Station. My station has been in use since.. 

5 and I herewith desire to apply for membership in the RADIO LEAGUE 
OF AMERICA. I understand that the Radio League of America is a National 
Scientific Organization for the pursuit of the Radio Arts. I will not be called 
upon to pay membership fees, or dues, and once enrolled 1 am to share in all 
the privileges of a regular member. 

Upon receipt of this form properly filled out you are to send me your eight- 
page booklet describing the purpose of the League, rules, etc. 

Name. 

City. 

I State. 

I Date.191 

I Mail this blank to Radio League of America, 231 Fulton St., New York City, 
f 6-19 

MiiiHHiiiiiHitiiiiiitiiiiiiitntiiiiiiniiiiiiniiiiiiiunuiiiiiiiiiiiiiiiiiiiiiiiiiiiiitniiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiin 


as it did last December when the freedom 
of the ether was threatened. 

We ask every amateur who is not a 
member of the League to sign the blank 
appended herewith. It costs nothing hnt 
a 3-cent stamp to do so. Every enrolled 
amateur is entitled to the membership cer¬ 
tificate free of charge which is mailed to 
all members. The membership of the Radio 
League of America now comprises 21,309 
members. If you are not a member at the 
present time, you should enroll at once by 
all means. 

LONG LIVE THE RADIO AMA¬ 
TEUR! 


A NEW TYPE OF TRANSFORMER 
(Continued from pogc 139) 

(Nos. 20 to 30 gage), and is twelve inches 
long. The exact diameter cannot he given, 
but it must he slightly smaller than the in¬ 
side diameter of the secondaries, usually 
from one to one and one-lialf inches. 

The primary can consist of three pounds 
No. 16 D. C. C., which when connected in 
series with an adjustable reactance or rheo- 



"I Would Not Part 
tvith it for $10,000” 

So writes an enthusiaycic, grateful 
customer. In like manner testify 
100,000 people who have worn it. Con* 
serve your body and life first* 

The Natural 
Body Brace 

Overcomes WEAKNESS and 
ORGANIC AILMENTS of 
WOMEN AND M 
Develops creel, graceful 
Brings restful relief, com¬ 
fort. ability to do things, 
health and strength. 

Wear It 30 Days Free 

at Our Expense _ 

Does away with the strain and pain of standing and 
walking: replaces and supports misplaced internal 
organs; reduces enlarged abdomen; straightens and 
strengthens the back; corrects stooping shoulders; 
develops lungs, chest and bust; relieves backache, 
curvatures, nervousness, ruptures, constipation. 
Comfortable and easy to wear. 

Keep Yourself Fit 

Write today for illustrated booklet, measurement 
blank, etc., and read our very liberal proposition. 


HOWARD C. RASH, Pres. Natural Body Brace Co. 

286 llaiih Ilulldinir 6ALINA. KANSAS 
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Learn WIRELESS 


•NOW' 


Enter This New Field of 
Greatest Opportunity 



N OW that peace is here wireless offers the greatest opportunity 
of the day to the young men of America. The experimental 
stage has passed. Wireless now equals in importance teleg¬ 
raphy and telephony, and if the present commercial wireless pro¬ 
gram is carried out, it may supplant them by the end of 1919. It 
has earned its place among the great commercial industries of the 
earth. So great has been the development and growth of Wireless 
in recent years that there is now a tremendous shortage of operators. 

Peace Increases Demand 
For Wireless Operators 

Actually thousands upon thousands of Wireless Operators, In¬ 
spectors, Mechanics, Electricians, and Radio Draftsmen will be 
needed for permanent “peace time” wireless positions at bigger 
salaries than have ever before been paid. 

Peace means a bigger demand for men in every branch of wireless 
and is opening up new fields of Commercial Wireless activity which 
will fairly revolutionize present methods of communication. 

No Previous Experience 
Necessary 

You Can Learn Wireless In Ten Weeks In Your Own Home, 
through our practical home study wireless course. No previous 
experience or training is necessary in order to become a Successful 
Wireless Expert With our help you can quickly qualify for a 
good position at big pay. INIany of our students have secured 
positions before completing the course. You will make rapid 
progress from the start because our course is based on actual 
practice and teaches you what you will need to know to make a 
big success of Wireless work. 

Get Your Instructions From 
the Nation’s Capital 

(Our Course is endorsed by U. S. Government Officials.) 

The National Radio Institute headed by authorities who have 
been closely allied with government training of students, was 
established in 1914 and is the first school in America to success¬ 
fully teach Wireless by Mail. The work is under the direction of 
J. E. Smith, E. E., director of the Radio Department, Howard 
University, and E. R. Haas, formerly of the Radio Division of 
Yale University. 

We now have students throughout the world. Our location in the 
Nation’s Capital together with the standing of our officers and 
their wide acquaintance among government officials, connected 
with Wireless acthfities, place us in position to give our students 
the best instruction obtainable and to be of the utmost help in 
assisting them to secure good paying positions. 

Travel and See the World 

If you want to travel and see the world—go to foreign countries, 
and increase your knowledge of world affairs. Wireless offers you 
the chance of a lifetime. However, you are not obliged to travel, 
but may secure a permanent position at one of the big Land 
Stations, Railroad, Telegraph, or Steamship companies, if preferred. 


Pay as You Go Along With 
Your Lessons 

Our plans of payment bring a wireless education within the reach 
of anyone who desires to learn. A small payment down on our 
convenient payment plan, and small following payments, enables 
you to earn the cost of your tuition while actually learning to be 
a wireless operator. 

Earn up to $250.00 
per Month 

In the short period of ten weeks we can make of you a wireless 
operator, a man with a profession, independent, and not subject 
to the rise and fall of wages in the labor market. Salaries are as 
high as $250.00 per month. We give you this training at home, 
by mail, in your spare time, ft is not necessaiy for you to lose 
any time from your work to take the course. Then when you 
have received your diploma from us, we help you find a good 
position. 

FREE INSTRUMENTS TO 
EVERY STUDENT 

In addition to text books, lessons and personal instruction, we 
send you, while taking our course, a Home Practice Set consist¬ 
ing of a standard sending key and buzzer, and a Universal auto¬ 
matic wireless transmitting and receiving set. These instruments 
are free to every student. No other school can offer you what 
we do. 

Announcement - - 
Opening of Norfolk School 

The demand for our Course has grown to such an extent that we arc now 
preparing to open a school in Norfolk, Va., which will be under the 
management of .Mr. A. H. Van Nosland, Radio Inspector of the Third 
Radio District. 


Our booklet, "^YIRELESS, the Opportunity of To- 
^ day'\ gives you complete information in regard to our 
jr* r I'ourse, the quick and easy methods by which you can 
A master wireless and other Important facts you should 

know. It is free. Just mail the coupon. No obliga- 
~ ~ tion whatever on your part. 

I-MAIL THIS COUPON TODAY—-—. —-- 

[ NATIONAL RADIO INSTITUTE 

I Department 74. Washington, D. C. 

I Send me, free of charge, your booklet, “Wireless, the Opportunity of 
I Today," with full particulars regarding your famous 10 weeks Home 
. Study Course, and your Special Free instrument Otter. 

I .Name . 

I •.\ddress . 

,1 Town ... 
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Wireless Receiving Ban Raised 


MESCO WIRELESS PRACTICE SET 



The I’ractU'e Set comprises a reuular tcleiiraph 
key. withoul circuit breaker, a special hlRh pilch 
buzzer. «>»e cell Keel Seal l>ry Hallery, and four feel 
c»f Ri-eeiJ silk eovereci Ilexible cord 

The key and buzzer are mounted on a hlRhly flu- 
Ished woiuJ base, and three nickel plated blndiiiR 
posts are so connected that the sol may be used for 
live dllTerenl purposes. 

List No. Price 

342 TeleRrapli Practice Set, with Batterv and 

ford .$3.24 

Weighs 4 lbs. packed. 

Price does not include postage. 



Combination PracHce’Set lor.LearnIng the Morse and Continental 
Visual andlAubibie Codes 


This tnitflt is the only reliable instrument «lilcli will 
enatde students to become protlelenl operators In the 
U S Xa\al Service, because it Is e()uiitped with a 
buzzer and miniature lamp enatdiiiR the user to master 
both the visu.at and audible siRuals quickly 


List No. 52—Practice Set with Red Seal Battery 
and Cord .$4,05 


Weighs 4 lbs. packed. Price does not include postage. 


MESCO RADIO BUZZER 

This buzzer maintains a constant note and is recommended as 
an exciter for checking wavemeters where pure note and ample 
energy are retinired 

It consists of practically a closed circuit Held of low reluct¬ 
ance. having n steel armature to which is riveted a strap 
supporting a movable contact. The armature tension is adjust¬ 
able by means of a screw with a milled head large enough to be 
easily and permanently adjusted with the fingers. The stationary 
contact Is adjusted by means of a similar screw. The magnet 
colls are connected in series with a total D. C. resistance of 3.H 
ohms. .Shunted across these coils is a resistance having a D, C. 
value of 3 ohms. This shunt eliminates all sparking such as 
occurs at the break on ordinary radio buzzers and the energy 
aved thereby is transferred into any oscillating circuit con- 
necteii to it, the result being that this buzzer as constructed 
radiates five times more energy than any other e.xlsting type. All connecting wires liable to be 
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a 
eoiisiani note. The parts are mounted on a Condensate base to insure constancy in operation. 
Diaiiieler 2 In., height Ui in. The cap is attached to the base by a bayonet joint. 


I.ist No. Price 

55 -Mesco Radio Btizzer.$2.05 



We carry a Large and Complete Line]of Standard,Wireless Material Recognized 
by Experts as such with Competent Experienced Wireless Attendants in Charge 

Send for the New Edition of Our Catalog W28 

It is pocket size, contains 264 pages, with over 1.000 illustrations, and describes in plain, clear 
language ail about Bells, Push Buttons. Batteries. Telephone and Wireless Telegraph Material. Elec¬ 
tric Toys. Burglar and Fire Alarm Contrivances. Electric Call Bells. Electric Alarm Clocks. Medical 
Batteries. Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches. Bat¬ 
tery Gauges. Wireless Telegraph instruments. Ignition Supplies, etc. 


Manhattan Electrical Supply Co., Inc. 

NEW YORK: CHICAGO: ST. LOUIC: 

IT P.irk Place 114 8. Wells St 1106 Pine St. 

San Francisco Office: 604 Mission St. 


A New Bulletin of 
Experimental Radio 
Apparatus 

1'liat enilx)dies the most niodern |)rinci|)les of radio 
(‘iiginooring and design, hacked by the reliability 
of twelve years experience in the iiiarnifaclure of 
Badio Instrnnients, will be mailed upon request. 


CLAPP-EASTHAN COMPANY 

143 Main Street Cambridge, Mass. 
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My Simveinitlnoinis 

By Nikola Tesla 

{Continued from page 173) 


same time preventing undue acctimulation 
of tlie cliarge at any point. 'I he applica¬ 
tion of tins principle cnal)lcd me to pr«^- 
duce pressures of 4.000.000 vt)lls, which 
was about the limit obtainable in iny new 
laboratory at Houston Street, as the dis¬ 
charges extended thremgh a distance of lo 
feet. A photograph of this transmitter 
was piibli.>iicd in the Electrical Revieie of 
Xo\ ember, 1898. In order to advance fur¬ 
ther along this line 1 had to go into the 
open, and in the spring of 1899, having 
completed preparations for the erection of 
a wireless plant, I went to Colorado where 
I remained for more than one year. Here 
1 introduced otlicr improvements and re¬ 
finements uhich made it possible to gener¬ 
ate currents of any tension that may be 
desired. Those who are interested will find 
>ome information in regard to llic e.xperi- 
meni'^ I conducted there in my article. “'I'he 
IVoblem of Increasing Human Energy” in 
the Century Mayacine of June. 1900, to 
which I have referred on a previous occa¬ 
sion. 


The Magnifying Transmitter. 


I have been asked by the Electrical E.\- 
PERIMF.XTER to be quite explicit on this sub¬ 
ject so that my young friends among the 
readers of the magazine will clearly under- 
siand the construction and operation of my 
“Magnifying Transmitter” and the pur¬ 
poses for wliich it is intended. Well, then, 
in the first place, it is a resonant transfor¬ 
mer with a secondary in which the parts, 
charged to a high poteniial, are of con¬ 
siderable area and arranged in space along 
ideal enveloping surfaces of very large radii 
of curvature, and at proper distances from 
one another thereby insuring a small elec¬ 
tric surface density ereryzeherc so that uo 
leak can occur even if the conductor is 
bare. It is suitable for any frequency, from 
a few' to many lliousands of cycles per sec¬ 
ond, and can be used in the production of 
currents of tremendous volume and moder¬ 
ate pressure, or of smaller amperage and 
immense electro-motive force. The maxi¬ 
mum electric tension is merely dependent 
on the curvature of the surfaces on w'hich 
the charged elements are situated and the 
area of the latter. 


100 Million Volts Possible. 


Judging from my past experience, as 
much as 100,000.000 volts are perfectly 
practicable. On the other hand currents 
of many thousands of amperes may l>c ob¬ 
tained in the antenna. A plant of but very 
moderate dimensions is required for such 
performances. Theoretically, a terminal of 
less than 90 feet in diameter is sufiicient 
to develop an electro-motive force of that 
magnitude while for antenna currents of 
from 2,000-4.000 amperes at the usual fre¬ 
quencies it need not be larger than 30 feet 
in diameter. 

In a more restricted meaning this wire¬ 
less transiniiier is one in which tiic Hertz- 
wave radiation is an entirely negligible 
quantity as compared w'ith the whole 
energy, under which condition tlic damp¬ 
ing factor is extremely small and an enor¬ 
mous charge is stored in ihc elevated capa- 
cit}'. Such a circuit may ilicn he excited 
witli impulses of any kind, even of low 
frequency and it will yield sinusoidal and 
continuous oscillations like those of an 
alternator. 

Taken in the narrowest significance of 
the term, however, it is a resonant trans¬ 
former which, besides possessing these 
qualities, is accurately proportioned to fit 
the globe and its electrical constants and 
properties, by virtue of which design it he- 
coines highly efficient and efTcctivc in the 
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wireless iransnii>sion of energy. iJislance 
is then absoluiely eliminated, there hciim 
no diminittion in ihc wtcnsily of ihc Irons- 
niitlcd impulses. It is even possible to make 
the actions increase icitli ihe dislance from 
ihe plant according to an exact mathemati¬ 
cal law. 

This invention was one of a number com¬ 
prised in mj^ “World-System** of wireless 
transmission which 1 undertook to commer¬ 
cialize on my return to Xew York in 1900. 
.\s to the immediate purposes of my enter¬ 
prise. they were clearly outlined in a tech¬ 
nical statement of that period from which 
1 quote: 

“The *\VorId-Systcm* has resulted from a com* 
binatiuii of several original discoveries made by 
the inventor in the course of long continued re¬ 
search and experimentation. It makes possible 
not only the instantaneous and precise wireless 
transmission of any kind of signals, messages or 
characters, to all parts of the world, but also the 
inter-connection of the existing telegraph, tele¬ 
phone. and other signal stations without any change 
m their present equipment. By its means, for 
instance, a telephone subscriber here may call up 
and talk to any other subscriber on the Globe. An 
iiexpensivc receiver, not bigger than a watch, 
will enable him to listen auywher'*, on land or sea, 
t** a speech delivered or music played in some 
i>ther place, however distant. These examples arc 
cited merely to give an idea of the possibilities of 
this great scientific ads'ance. which annihilates dis¬ 
tance and makes that perfect natural conductor, 
the Earth, available for all the innumerable pur- 

f loses which human ingenuity has found for a 
ine-wire. One far-reaching result of this is that 
any device capable of being operated thru one or 
more wires (at a distance obviously restricted) can 
likewise be actuated, without artificial conductors 
and with the same facility and accuracy, at dis¬ 
tances to which there are no limits other than 
those iniposed by the physical dimensions of the 
(dofae. Thus, not only wilt entirely new fields for 
coinnurcial exploitation be opened up by this ideal 
method of transmission hut the old ones vastly 
extended. 

‘•The ‘World-System^ is based on the applica¬ 
tion of the following important inventions and 
discoveries: 

“1. The *TeslQ Tronsformer/ This apparatus 
is in the production ot electrical vibrations as 
revolutionary as gunpowder was in warfare. Cur¬ 
rents many times stronger than any ever generated 
in the usual ways, and sparks over one hundred 
feet long, have been produced by the inventor 
with an instrurr.rnt of this kind. 

“2. The 'Magnifying Transmitter.’ This is 
Tesla’s best invention—a peculiar transformer spe¬ 
cially adapted to excite the Earth, which is in the 
transmission of electrical energy what the tele¬ 
scope is in astronomical observation. By the use 
of this marvelous device he has already set up 
electrical movements of greater intensity than those 
of lightning and passed a current, sufficient to light 
more than two hundred incandescent lamps, around 
the Globe. 

“3. The *Tesia Wireless System.' This system 
comprises a number of improvements and is the 
only means known for transmitting economically 
electrical energy to a distance without wires. Care¬ 
ful tests and measurements in connection with an 
experimental station of great activity, erected by 
the inventor in Colorado, have demonstrated that 
power in any desired amouut can be conveyed, 
clear across the Globe if necessary, with a loss 
not e.xceeding a few per cent. 

“4. The 'Art of indiz'idualication.’ This In¬ 
vention of Tesla is to primitive ‘tuning* what re¬ 
fined language is to unarticulated expression. It 
makes possible the transmission of signals or mes¬ 
sages absolutely secret and exclusive both in the 
active and passive aspect, that is, non-interfering as 
well as nou-interferablc. Each signal is like an 
individual of unmistakable identity and there is 
virtually no limit to the number of stations or 
instruments which can be simultaneously operated 
without the slightest mutual disturbance. 

*'5. The terrestial Stationary n’ot'C.*.'' This 
wonderful discovery, popularly explained, means 
that the Earth is responsive to electrical vibrations 
of definite pitch just as a tuning fork to certain 
wa\'es of sound. These particular electrical vibra¬ 
tions, capable of powerfully e.xciling the Globe, 
lend themselves to innumerable uses of great im¬ 
portance commercially and in many other respects. 

“The first 'World-System' power^ plant can be 
put in operation in nine months. With this power 
plant it will he practicable to attain electrical ac¬ 
tivities up to ten million horsepower and it is de¬ 
signed to serve for as many technical achievements 
as are possible without due expense. Among these 
the following may be mentioned: 

“(1) The inter-connection of the e.xisting tele¬ 
graph exchanges or offices all over the world; 

“(2) The establishment of a secret and non- 
interferable government telegraph service; 

“(3) The inter-connection of all the present 
telephone e.xchanges or offices on the Globe; 

“(4) The universal distribution of general 
iitrws. hy telegraph or telephone, in connection with 
the Press; 

“(5) The establishment of such a ‘World-Sys¬ 
tem* of intelligence transmission for exclusive pri- 
v.ate usv; 

“(6) The inter-connection and operation of all 
stock tickers of the world; 


$ 15 , 000.00 

COMPLETE WIRELESS OUTFIT 

For Sale 


General Description 

15 KVA Motor Generator set. Motor is 440 volt. 120 cycle. 4000 R P M type, built 
to stand heavy overloads for indefinite lengths of time. Generator same specifica¬ 
tions. Set is Xo. 3 phase, complete with all comrols, starters, meters, etc. 

Three transformers, Discharger of Rotary Type, condenser, etc. 

Induction transformer of sufficient size to be used on any wave length up to 2iK)0 
meters with a 650 loot antennae. 

Capacity of apparatus without extending:— 

800 miles at day. 

2800 miles at night. 

Installed at a cost of over $15,000.00 


The eciiiipment comprising this outfit was the very highest type that could be bought: it 
is complete—ready to erect and operate without the purchase of other apparatus. Was in 
daily use when ordered sealed for the duration of the war. The outfit has been completely 
overhauled and is guaranteed to be in first class operating condition. 

For further information, price, etc., address 


Box 100, Z7 Electrical Experimenter 


YOU can BUILD this 
PHONOGRAPH easily! 

TREMENDOUS SAV^iNG iN COST 



You don’t need to be a cabinet maker. We 
have made. U an^ easy and a pleasant job with 

Our Simplified Plans SSSSIsS? 

Bssemble. A few hours* work, and you will have as fine a type of phonograph 
as any produced, and at a price aw-ay below what you would pay in a store. 

Keep the Savings in Your Pocket 

Your machine will play all records, will have a wonderful tonal quality, excelled by 
none. No need now for any family to be without a phonojrraph because of the cost. 
THE MAKAFONE solves the problem. BUILD IT YOURSELF AT LESS THAN 
ONE-FOURTH REGULAR COST, but equal to the high priced cabinet macbincs. 
Free Records with each outfit, SEND TODAY FOR FREE CATALOG and full 
particulars of our wonderful offer, Many a manufacturer got his start in this 
u'oy. }Vhy not you? Build machines and sell to ^ our friends. Ash us about this. 

AGENTS ATTENTION - 5- 

You can make and sell this machine from 1 T TP jP 1 

our plana at a profit of JSO to J75 each, ® ^ 

Others are selling two and three a week, I MODttH fBOHOGKAfH SCPfLT CO, 

Here ia your opportunity to make big * IM Symyr BMp, 313 Sa. Ci i n a 5u Chkaf. B. 
money and become independent. Pleas- | OoUmmii: amd »« fail parbeaUra «f r««e 

ant and profitable work. START TODAY. , pr)|«e»u«», onUioat abiiouan u> n.*. 


MODERN PHONOGRAPH SUPPLY CO. ■ . 

lU4Spnngef BMg'i 313SoLC&nIoeS(.,Oixa{o.UI. | Street Address.. 

Citr or Town..., 


Boys! You Can Make Your Own Electrical Ap¬ 
paratus with the aid of these wonderful books 
Home-made Electrical Apparatus 

By A, M. Powell 

Three wonderful big books, chuck full of just the sorl of information 
you have been looking for and at a price within reach of your pocket book. 
Each volume is primed on heavy paper, contains 75 pages and over 60 
illustrations, complete working drawings for making every sort of electrical 
apparatus. Writlen so you can understand them. The price Is only 25 
cents per copy—practlcally the cost of publication. See partial table of 
contents below and order now. The supply is limited. 

Vol, I Contains icorkino drairinoe and directions for making all sorts of Static Ma¬ 
chines. Static Apparatus. Home-mad© Batteries, Storage Cells. Transformers, Recti- 
flers, etc. 

Vg|. II contains irorlinp droirinff* and directions for all sorts of Voltmeters, Am¬ 
meters. Galvanometers. Switches. Rheostats, Telegraph Keys. Sounders, Telephones. 
Shocking Coils. Spark Coils. Experiments, etc., etc. 

Vol. Ill contains trorkina drairinge and directions for making all sorts of D 3 'namos. 
Motors. Electric Engines. .Miniature Lighting Plants. Wireless Telegraph Apparatus. 
Tesla Coils. Wireless Telephone. Electroplating. Experiments, etc., etc. 

Any gf these wonderful books will be sent to you postpaid for 25 cents. 

COLE & MORGAN,5Inc., Publishers and Booksellers 
P. O, Box 473, C. H. Sta.. New York City 


For Vol. 1, 2, 3, 4, 5 

15c 

EXPERIMENTER PUBL. CO. 
B^kDcpI. 231 Fulton St.. N.Y. 


INDEX 

to 
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SCIENCE & INVENTION 
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r^I big 300 PP. 

•J Wireless & Electrical 

Catalog is now as it always has been, the largest and nnist 
complete and dependable Wireless Catalog published. Mailed 
for 12c in siamps or coin which may he deducted on first order 
of one dollar. Catalog not sent otherwise. This catalog costs us 
twice the price of other catalogs. 

Evcrythmtr in wireless zvarth zthih is listed in this cat.'iloR. The experienced amateur will tell 
you to see our catalog before buying. You arc thereby insured against an unwise purchase. It 
IS the Btocon Light to guide you right in the selection of your wireless apparatus. No bigger or 
better values arc obtainable elsewhere. Send for revised price list. It is yours for the asking. 

THE WILLIAM B. DUCK CO., 230-232 Superior Si., Toledo, Ohio 



RADIO BULLETIN 

The great impetus given to radio development during 
the war is fully symbolized by our new line of high 
grade radio apparatus. Electrically and mechanically 
modern and distinctive. 

Send for free bulletin 

A. H. GREBE COMPANY 

RICHMOND HILL NEW YORK 


“BUNNELL” Goods 
are ALWAYS RELIABLE 

Wireless Manual No. 40 E. 

Our Condensers, Transformers, Head Sets, 
etc., are the acknowledged standard of High 
Grade Radio Apparatus. 

J. H. BUNNELL & Co., Inc, 32 Park Place, NewYork 



TUa invp Is the Best, Cheapest and 
ineJUV£i Most Reliable Detector. 


Most Reliable Detector. 
Sample by mail for $1.44. 


Radio Amateurs ^ 


Write US today for a Free Copy of our New Bulletin of latest Radio Apparatus. 
We handle the products of fifty-three manufacturers of Radio Supplies and can 
take your order for any piece of Wireless Apparatus on the amateur market. 
Buying your radio apparatus through us will be as much to your benefit as to our 
profit. One order and one stamp will cover your entire needs. 

Take Advantage of Our Free Information Department 

where our Radio Expert is at your service. 

Our Bulletins arc now ready for Free distribution and supplements will be issued at Irequent inter¬ 
vals. A iKistcard will bring you our Latest Bulletin and put your name on our Mailing List. 

NATIONAL RADIO SUPPLY CO. 

Dept. 100, 1405 U Street :: Washington, D. C. 


** THERE'S MONEY IN IT** _ 

iARN TELEGRAPH 

M O R S E' A ND WIR E L E SS-“-H 


-_-AT--rI 



TEAOH YOURSELF 


In half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter. THE OMNIQRAPHi 
Sends unlimited Morse or Continental messagea, at 
any speed, just as an expert operator would. 

Adeptsd by U. S. C«v*t. 4 itylti^ Catildflqi frMi 

OMNIGRAPH MFC. CO. 

39L Cortlandt St. New York 


*‘(7) The establishment of a ‘World-System’ of 
musical distribution, etc.; 

**(87 The universal registration of time by 
chc.'ij) clocks intlicating the hour with astronomical 
precision anti requiring no uUention whatever; 

“(9) The world transmission of typed or hainl- 
wrilten characters, letters, checks, etc.; 

“( 10 ) The establishment of a universal marine 
service en.ahling the navigators of all ships to steer 
perfectly williout compass, to determine the exact 
local ion. hour and speed, tu prevent collisions ami 
disasters, etc.; 

“(11) The inauguration uf .t system of world¬ 
printing on land and sea; 

“( 12 ) The world reproduction of phoiograpliie 
pictures and all kinds of drawings or records." 

I also proposed to make demonstrations in 
the wireless transmission of power on a 
small .scale but sufficient to carry convic¬ 
tion. Besides these I referred to other and 
incomparably more important applications 
of my discoveries which will be disclosed at 
some future date. 

A plant was built on Long Island with a 
tower 187 feet high, having a spherical 
terminal about 68 feet in diameter. These 
dimensions were adequate for the transmis¬ 
sion of virtually any amount of energy. 
Originally only from 200 to 300 K.W. were 
provided but I intended to employ later 
several thousand horsepower. Tlie trans¬ 
mitter was to emit a wave-complex of spe¬ 
cial characteristics and I had devised a 
unique method of telephonic control of any 
amount of energy. 

The tower was destroyed two years ago 
but my projects are being developed and 
another one, improved in some features, 
will be constructed. On this occasion I 
would contradict the widely circulated re¬ 
port that the structure was demolished by 
the Government which owing to war con¬ 
ditions, might have created prejudice in the 
minds of those who may not know that the 
papers, which thirty years ago conferred 
upon me the honor of American citizen¬ 
ship, are always kept in a safe, while my 
orders, diplomas, degrees, gold medals and 
other distinctions are packed away in old 
trunks. If this report had a foundation I 
would have been refunded a large sum of 
money which I expended in the construc¬ 
tion of the tower. On the contrary it was 
in the interest of the Government to pre¬ 
serve it, particularly as it would have made 
possible—to mention just one valuable re¬ 
sult—the location of a submarine in any 
part of the world. My plant, services, and 
all my improvements have always been at 
the disposal of the officials and ever since 
the outbreak of the European conflict I 
have been working at a sacrifice on several 
inventions of mine relating to aerial naviga¬ 
tion, ship propulsion and wireless transmis¬ 
sion which are of the greatest importance 
to the country. Those who are well in¬ 
formed know that my ideas have revolu¬ 
tionized the industries of the United States 
and I am not aware that there lives an in¬ 
ventor who has been, in this respect, as 
fortunate as myself especially as regards 
the use of his improvements in the war. I 
have refrained from publicly expressing 
myself on this subject before as it seemed 
improper to dwell on personal matters 
while all the world was in dire trouble. I 
would add further, in view of various 
rumors which have reached me, that Mr. J. 
Pierpont Morgan did not interest himself 
with me in a business way but in the same 
large spirit in which he has assisted many 
other pioneers. He carried out his gener¬ 
ous promise to the letter and it would have 
been most unreasonable to expect from him 
anything more. He had the highest regard 
for my attainments and gave me every 
evidence of his complete faith in my ability 
to ultimately achieve what I had set out to 
do. 1 am unwilling to accord to some 
small-minded and jealous individuals the 
satisfaction of having thwarted my efforts. 
These men arc to me notliing more than 
microbes of a nasty disease. My project 
was retarded by laws of nature. The world 
was not prepared for it. It was too far 
ahead of time. But the same laws will pre¬ 
vail in the end and make it a triumphal 
success. 
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Xesla 

{Continued from page 134) 


scriplion of the phenomenon, as seen in a 
bulb without eonduciing cleetrode. It is 
observed under the following conditions; 

"\\ hen the globe L (Figs. 1 and 2) is 
exhausted to a very high degree, generally 
the bulb is not excited upon connecting the 
wire (Fig. 1), or the tinfoil coating of 
the bulb (Fig. 2) to the terminal of the in¬ 
duction coil. To excite it, it is usually suf¬ 
ficient to grasp the globe L with the hand. 

An intense phosphorescence then spreads at 
first over the globe, but soon gives place to 
a zcliite, misty light. Shortly aftenvard 
one may notice that the luminosity is un¬ 
evenly distributed in the globe, and after 
passing the current for some time the bulb 
appears as in Fig. 4. From this stage the 
phenomenon will gradually pass to that in¬ 
dicated in Fig. 5, after some minutes, hours, 
days or weeks, according as the bulb is 
worked. Warming the bulb or increasing 
the potential hastens the transit. 

“W'hen the brush assumes the form in¬ 
dicated in Fig. 5, it may be brought to a 
state of extreme se)isitiveness to electro¬ 
static and magnetic influence. The bulb 
hanging straight down from a wire, and 
all objects being remote from it, the ap¬ 
proach of the observer at a few paces from 
the bulb u'ill cause the brush to dy to the 
opposite side, and if he zvalks around the 
bulb it leill alzvays keep on the opposite side, ] 

It may begin to spin around the terminal 
long before it reaches the sensitive stage. 
iVhen it begins to turn around, principally, 
but also before, it is affected by a magnet, 
and at a certain stage it is susceptible to 
magnetic influence to an astonishing degree. 

A small permanent magnet, with its poles 
at a distance of no more than two centi¬ 
meters, will affect it visibly at a distance of 
two meters, slowing down or accelerating 
the rotation according to how it is held rel¬ 
atively to the brush. I think have ob¬ 
served that at the stage^ when at is most 
sensitive to magnetic, it is not most sensi¬ 
tive to electrostatic, influence. 

''When the bulb hangs with the globe 
L down, the rotation is always clockwise. 

In the southern hemisphere it would 
occur in the opposite direction, and on 
the equator the brush should not turn at 
all. The rotation may be reversed by a 
magnet kept at some distance. The 
brush rotates best, seemingly, when it is 
at right angles to the lines of force of the 
earth. It very likely rotates, when at its 
maximum speed, in synchronism with the 
alternations, say, 10,000 times a second. 

The rotation can be slowed down or accel¬ 
erated by the approach or receding of the 
observer, or any conducting body, but it 
cannot be reversed by putting the bulb in 
any position. When it is in the stale of the 
highest sensitiveness and the potential or 
frequency be varied, the sensitiveness is 
rapidly diminished. (Thanging either of 
these but little will generally stop the rota¬ 
tion. The sensitiveness is likewise affected 
by the variations of temperature. To attain 
great sensitiveness it is necessary to have 
the small sphere s in the center ^ of the 
globe L, as otherwise the electrostatic action 
of the glass of the globe will tend to stop 
the rotation. The sphere s should be small 
and of uniform thickness; any dissymmetry 
of course has the effect to diminish the sen¬ 
sitiveness. 

"The fact that the brush rotates in a defi¬ 
nite direction in a permanent magnetic field 
seems to show that in alternating currents of 
veo' high frequency* the positive and nega¬ 
tive impulses are not equal, but that one al¬ 
ways preponderates over the other. 

"Of course, this rotation in one direction 
may be due to the action of the two ele¬ 
ments of the same current upon each other, 
or to the action of the field produced by one 
of the elements upon the other, as in a 
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Commercial 
Tel^aph Appai 

ratus 

Bargains 

Standard twenty ohm 
Telegraph Sounders at 

cooo 

tP^each 

Standard Telegraph 
Keys at 

125 

1 each 

110 Volt AX. 


Dynamos 

175 

A each 

Three Bar. 

Four Bar. 

025 
" each 

Five Bar. 

075 
“ each 

For other bargains see pages 

90 & 91 

Skinderviken Telephone Equipment Co. 

Abbreviated Address 


STEC0-2118-2136N. Clark Sl. CHICAGO 


/•Send To-day for the"\ 

“Electrical Workers Friend” 

An electrical book of 66 motor 50 

drawings with complete instruc- V ^ * 

(ions for rewinding and reconnect- a 3 
Ing A.C. motors. Special at , 

Or wriie for full particulars of this valuable booK. 

SMITH & SMITH PUBLISHING CO- 
1524 LOWRIE ST., N.S., PITTSBURGH, PA- 


Experimenters — KNOBS 

BASES — INSULATION 

I'Inc black coinposl- 
Klion base euitabte for 
detector, 

denser, etc. The 
bottom has a cavity 3'^ x IVi" x Over all 

dimensions 4%" x 2" x Two holes for 

binding posts and two for fastening down to 
table. Postpaid.30c 

Knob 1^4 X 34 
I iP|iJ Hole through center for 

Post paid 20c 

Knob 11/16 X 21/32 

With 8/32 brass thread¬ 
ed bustling. 

Post paid 20 q 
C ontact points, switch levers, 
condenser platlne, etc. 

Bakelite panels, about 

9 X 19 X >/4 Black XX.$4.00 

19 X 19 X Vi Black XX. 8.00 

9 X 19 X 3/16 Black XX. 3.00 

19 X 19 X 3/16 Black XX. 6.00 

A. H. CORWIN & CO. 

924 Kinney Building Newark, N- J. 



PREPARED! 


The lifting of the wireless ban 
finds the Newman-Stern Co. fully 
prepau'ed to meet the increased needs 
of its customers. 

Tremendous stocks of apparatus, wires 
and raw materials, accumulated and re¬ 
served for the day when amateur wireless 
would be resumed, now assure our cus¬ 
tomers IMMEDIATE Service. 

Ninety-nine of every hundred orders 
will be shipped within twenty-four (24) 
hours following their receipt. 

Present prices are in accordance 
with price-change schedule effective 
Feb. 20, 1910, applying to Catalog 
C-3. 

Present prices on any Item listed in 
Catalog B-2 (Handy-Book) will be 
quoted on request. 

CLEVELAND, OHIO 




kON’T PAY FANCY PRICES for 
^chemicals. Buy highest quality for low¬ 
est price. Our unique system of standardization 
guarantees you at all times the most for your 
money. Send today for interesting free booklet 
desenbingthe money-saving, value-giving, N-S 
plan and listing hundreds of chemicals, chem¬ 
ical glass ware, and apparatus. 


THIS RELIABLE MAIL ORDER HOUSB 

worM hmed lor tt* wirelni tcicrneh ■ppantui and erpov 
niwtn* wipplx*. h*i bexQ orecd by kuoored* ol lU ptiroiu co 
oAluh ■ chetnurry deptnoMoc. In xiuww pfffT •lut we 
bdiere cq be tbc (nort complete emMeur cipen(nent*l chenuaDy 
Id the U. S. But where you ere »Iwim luured «i SMw/«rd 
St»*d*r4 PHtM, 

THe NEWMAN-STERN CO. 

E E CLEVELAND^. OL 





Not Toys But Real Apparatus 

the same as used by all operating companies. 
You had better send us your order immediately 
to insure prompt delivery, as this equipment 
will not last long at these prices. 

no Volt Hand Generators_3 bars, each $3.00 

4 bars, each 4.00 

5 or 6 bars, each 5.00 

Telephone transmitters with arms. each.. .75 

Good ringers complete with bells, each.50 

Telephone receivers, each.75 

Condensers, Vz to 2 M.F., each.50 

Induction coils, each.50 

Relays, each . 1-50 

Repeating coils, each. 2.00 

Real complete C.B. wall type telephone,,. 4.50 

Slightly used dry cells, per dozen. 1.25 

Please send money-order or cash with your order 
ELECTRICAL SPECIALTY COMPANY 
Dept. E, 48-50 So. Front^., Columbua, O^o 
Dept. E, 128 SorilthlSt., Philadelphia, Pa. ' 



CHARGING AUTO BATTERItS 
will Pay $150 to $250 
Clear ProRt Every Month 

All you need is IIB Equipment. The busi¬ 
ness U waiting for yon— right now. More 
cars are being driven than ever before, with 
batteries to recharge, and all new Fords are 
equipped with storage battery. Start NOW 
lu get these big steady profits. 

This HB 16-Battery Charger Can Be The 
Biggest Money-Maker In Your Garage 

Recharse 1 to 16-voll batteries or equivalent In 12- 
or 2 4-volt batteries at once. Current cost 12 to 
15e each. Owner pays 7 5c to 11.50. Figure those 
profits. Compare them with other branches of your 
business l HB Chargers last for years—sturdy', 
economical, dependable. Finest materials and con¬ 
struction. Long service with guiefc, elf on. pfnna- 
ntnt pTofUe. 

This Money-Maker in Your 
Garage on Money-Back Guarantee 
Balance In 10 monthly payments of 123 each. 
Earnings pay for machine. Mo electrical knowledge 
necessary to Install or operate. Uses 2 or 3 pha.se 
city current. Furnished complete with 2 charging 
panels capable of charging I to 8 batteries each. 
No bum-outs or expensive renewals. Nothing to 
wear out or break. Sold on HB Absolute Money- 
Back Guarantee. Order now—you run no risk. I'ln 
your $57 Check to this id and mall todoy (or trial 
order. 

Hobart Brothers Company, Box 6E,Troy, Ohio 

Successful Manufacturers Since 1893. 
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110-V. TRANSFORMERS 



8 Volt Secondary 


Consumes so 
link* ciirrecii 
will imi move 
ordinary meter. 




No. 10 glTt*a 3 
currents — 6. 
12 aod IS rolls •ocondftry. Ideal for expcrlmonial 
work. \ .Maiularil iransfonuer. Ru«r«iiU*tHl Oomplele 
with plUR. $2.00 postpaid. Order from this «t1. 
NATIONAL TRANSFORMER CO., 


Only $1.00 


Dept. 13, 3124 No. California Ave., Chtcogo 


Arnold Navy Model Loose Couple 



Literature descrlblnR the above and new apparatu-H 
K now ready. Ako shows the line of accessories so 
much desired by ihe amateur. 

Mv knuh.s are of real bard rubber; switch t>o]iiis. 
hiiiding iK>sts. etc., are perfect, polished and iilated. 

SPECIAL 

Round l>lals for Condensers, Variometers, etc., made 
of hard ruhher. the handsomest tldiig you can ]>ut on 
your set. Send 3c Stamp for Bulletin. 


J, F. ARNOLD 


2082 Lexinpfon Ave. 


Ksiabllshed 


Near 125th St.. N. Y. 


“The Lives! Catalog in America” 

Our big. Dew electrical cyclopedia 
No. 20 la waiting for you. I'osL 
lively the most coinpleta Wire- 
Ies.s and electrical catalog In 
print toda.r. ISO Big Cages. 

500 l]lu.<itraaons. 300 in* 
airuments and appara- 
ttLs. etc. Big “Treatise 

on Wireless Teleg- rao 

raphy." 20 FREE 3 tn on w 

WlrVl 5l^ ‘ i 

W ireieaa 3 measures 

Weight ^ lb. Beau¬ 
tiful stiff covers. 

Send 6 cents in stamps <ir 
colli for wliich vve wil! send 
our latest Cyclopedia Catalog 
No. 20 as described. 

' ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 



TELEGRAPHY 

Both wdre and wireless, and Station Agency taught 
thoroughly and quickly. BIG WAGES NOW PAID, 
some ot our recent graduates procuring $138.00 per 
month toatart. Great opportunities for advancement. Our 
^h^l the oldest and largest—annua! enrollment 600 atodents. 
Endori^ by railway.telegraph.wirelessandgovernmentoffi- 
oala. Expenses low—chance to earn part.Cat^g free.Write 

DODGE’ INSTITUTE, 22nd St. Valparaiso, Lid. 


WIRELESS IS SIMPLE 

ulifti the Siinimers’ theories of wireless are 
nifplled to wireless systems, transmitting and 
receiving apparatus. Will advance the wireless 
art by leaps and bounds. Gel on the right 
track with your experiments. This booklet 
should be in every home and school. Lnlted 
.Slates and foreign copyrights. Price $2.00 reg¬ 
istered postpaid to any part of the world. 
Address FRANK E. SUMMERS. Memphis. Mo. 


TELEGRAPHY 

AND RADIO 

DAY ANDEVENINGCLASSES 
SEND FOR PROSPECTUS 
IN SUBJECT INTERESTED 

EASTERN RADIO INSTITUTE 

899.6 Boylaton Si. Boiton. Maax. 


FRENCH WIRELESS 


:io< 


FROG m«do of at»«f*I , 
with large cllckfr Inilde. 
u-ed to learn telegraphy 
GRKAT Kl'N SK.V1> 
vorn FRttrsT)s wirki.ess 

5IESS.\GES. Str^Tcomplete with 
co<lc. 90(1 to meto- • big bundle 
We will a^nd • Ford Jr»ke b(»ok. 
l*arlnr game*, etc all for I Oe 
Dept. 72, American Toy Co., Lowell, Maii,,U.S>A. 



scries motor, without necessarily one im- | 
pulse beinj? stronger than the other. The 
tact that the brush turns, as far as I could 
observe, in any position, would account for 
this theory. In such case it would turn at 
any point of the earth’s surface. But, on 
the other hand, it is then hard to explain 
why a permanent magnet should reverse the 
rotation, and one must assume the prepon¬ 
derance of impulses of one kind. 

"As to the causes of tlie formation of the 
brush or stream, I think it is due to the 
electrostatic action of the globe and the 
dissymmetry of the parts. If the small bulb 
s and the globe L were perfect concentric 
spheres, and the glass thruout of the same 
thickness and quality, 1 think the brush 
would not form, as the tendency to pass 
would be equal on all sides. That the for¬ 
mation of the stream is due to an irregu¬ 
larity' is apparent from the fact that it has 
the tendency to remain in one position, 
and rotation occurs most generally only 
when it is brought out of this position by 
electrostatic or magnetic influence. W hen 
in an extremely sensitive state it rests in 
one position, and most curious experiments 
may be performed with it. For instance, 
the experimenter may, by selecting a proper 
position, approach the hand at a certain con¬ 
siderable distance to the bulb, and he may 
cause the brush to pass off by merely stif¬ 
fening the muscles of the arm. W'hen it be¬ 
gins to rotate slowly, and the hands are held 
at a proper distance, it is impossible to make 
even the slightest motion without producing 
a visible effect upon the brush. A metal 
plate connected to the other terminal of the 
coil affects it at a great distance, slowing 
down the rotation often to one turn a 
second. 

“I am firmly convinced that such a brush, 
when we learn how to produce it properly, 
%yill prove a valuable aid in the investiga¬ 
tion of the nature of the forces acting in 
an electrostatic or magnetic field. If there 
is any motion which is measurable going on 
in the space, such a brush ought to reveal 
it.^ It is. so to speak, a beam of light— 
frictionless, devoid of inertia. 

“I think that it may find practical appli¬ 
cations in telegraphy. With such a brush it 
would be possible to send dispatches across 
the Atlantic, for instance, with any speed, 
since its sensitiveness may be so great that 
the slightest clianges will affect it. If it 
were possible to make the stream more in¬ 
tense and very narrow, its deflections could 
be easily photographed. 

"I have been interested to find whether 
there is a rotation of the stream itself, or 
whether there is simply a stress traveling 
around the bulb. For this purpose I 
mounted a light mica fan so that its vanes 
were in the path of the brush. If the 
stream itself was rotating the fan would 
'oe spun around. I could produce no dis¬ 
tinct rotation of the fan, ahho I tried the 
experiment repeatedly; but as the fan 
exerted a noticeable influence on the stream, 
and the apparent rotation of the latter was, 
in this case, never quite satisfactory, the 
experiment did not appear to be conclusive. 

"1 have been unable to produce the phen¬ 
omenon with the disruptive discharge coil, 
altho every other form of these phenomena 
can be well produced by it—many, in fact, 
much better than with coils operated from 
an alternator. 

“It may be possible to produce the brush 
by impulses of one direction, or even by a 
steady potential, in which case 'it would be 
still more sensitive to magnetic influence.” 

Fig. 6 shows a practical application of the 
Tesla bulb. The bulb itself, as will be seen, 
is excited by means of a Tesla high fre¬ 
quency alternator which, in turn, is con¬ 
nected to the primar>* of a transformer. 
The secondary of the transformer is 
grounded at one end. while the other end 
of the transformer connects with the Tesla 
bull.. 

Dr. Tesla, in an interview, stated that 
(Coutitiucd ou page 184) 



Use HB Ball Bearing 
Electric Motors 


HB Clectrleal Motor» Sava Power— <;ei Ball Biarltig 
equli'iied UU Moiora. as they Sara you a substamlol 
omn eacli month on your power hills. Absolutely 
they are irouble-rroof. economical, amply desilgned. 
iUAi right for your requirements—one to 15 h.p. 
They subsioJiilallj* lower your power coals Easy tu 
Install aud operate. Beqiilre pracllcalb’ no* oiietulon. 

$20.00 alvaa you an HB Balt Bsar- 
tna Motor. Thn bsisnen on nasy 
tarma. Suits your raquiromants. 
L«t our eDKinrerinir dvparlinentadvisa 
you, Send In your probleina. Btata 
kina of machinery you wiah to ran and 
typo of currant avaiUbI*. Wo can also 
furniab Battery Cbarirln|r Outflta, 
LlKhtinf Goneratora. «lc. Flo thia ad 
to your let lerhaad and mail for further 
laformaUoQ today. 

HOBART BROTHERS COMPANY 
Boa 6E Troy, Ohio 

Succcs»/%lt Monu/aeturtra Sine* J 8 P 9 




DOLLAR ADDING MACUINC ^1 


Adda and mul- i.*"—i 
U plies with 
speed of expen- 


il of exp 
sire luachliiea. 

Seven columns capacity. Re¬ 
markably simiile In con¬ 
st ruction. NothitiK to get 
out of order. Welglu one 


oimce. Mada 
of metal and 
celluloUl. The 
ideal pocket, 
home machine. 
The best 


desk - 

Order today, 
way not to forget Is to do 
it now 


L. J. LEISHMAN CO.. Dept. 142, Ogden, Utah 


MARKO 


STORAGE BATTERIiES 


ARE GOOD—TRY ONE 

Paul M. Marko & Co., Inc. 

1402-1412 Atlantic Ave. 

Brooklyn, N. Y. 


SELENIUM CELLS 

Guaranteed 99% pure selenium 

Made by people who know thetr business, for the 
most difflcull work, requiring very sensitive, 
quick acting cells. 

Special cells to order. 

THE SELENIUM LABORATORIES. 

New York Offices, 56 West 45th St. 


Send BUY 

f;:', NOW 

ioguc 

PRACTICAL WIRELESS TELEGRAPHY SaVC a 

By E. E. Bucher rv n 

and THE WIRELESS AGE for one year, Dollar 
$2.7S. Rcfu/or price, S3.7$ 

WIRELESS PRESS. INC., 33 ELM ST.. NEW YORK. 



I “BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 

Send for booklet ahowlng photo* oT men 
with and without THE PERFECT LEG 
FORMS. 

PERFECT SALES CO. 

140 N. Mayfield Ato., Depl. 50 Oiicaeo, 111. 



NSYDE TYRES Inner Armor 


for Auto Tiro*. Doubt* mtloora, pr«^»ot blow- 
outo ^nd pujirtoTo*. Loaily *ppH*d to any tir*. 
Thooaonda aoid. Dotaila fr*o. A«onto wanted. 
Amar.Acceaaoilea Co..DanLS3.Clnclnnott 


ADVERTISING PAYS 


It pa.vH the mau who advertises and It pays the man wbn 
ansurrt uds. For advertising rates In the E. E.. addres.s 

Advertising Dept., 233 Fulton St., N. Y. 


) o« by jM.-ufi >nin</ f/tc ' Plrctrical /: tWicn tj rifiMt; to aJi crtisi'rs, 
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The Buying P ower 
of a Dollar 

When we first launched the four- 
numbers-for-a-dollar special of¬ 
fer it did just what we expected 
it to do—proved that readers 
value 

The PHOTO.PLAY WORLD 

sufficiently to renew their sub¬ 
scriptions at the regular price— 
$3.50 a year. 

If you arc not a regular subscriber a 
dollar will bring you the next four 

numbers-just to get acquainted. Add 

25 cents in Canada. 

DOWNS PUBLISHING COMPANY 

Bulletin Building Philadelphia. Pa. 


Learn WATCH REPAiRiwi; 


Tou csQ toarn t >7 our modern and oris* 
Inal syctam of Instmctlon arary part 
^ of the Watah RasaJrtni Trade at boma 
^ Of better tban at a ahop. You 
e&o e&rn mooer «hll« le&rnina and 

^rtnir I>oaldon or ctart to boslness after 
^f- eomplatinf oar course of Instruction. Good 
wetcbrcMdrera are elvers lo demand and earn 
from t20 to S35 per week. For pardculora 
eppir to the 

Milwittkee Seboe) el Watchmakiac t6€ Mason Si. Milwaukte, Wts. 


MUSIC TAUGI 

IIT FREE 

bos con Acod TTUiUM 

In Your Home. Write today for 
how to learn to play Piano. Org 
Guitar, Banjo, etc. Beginners 
American School of Music, 57 La) 

VJit IfuA 

oar booklet. It tella 
:aa. Violin, Mandolin, 
or advanced pupils. 

keside Bldg., Chicago 


I How to Fiimance and 
Mantufacture a 
Patent 

( from 167) 


ers in reference to hancllin^' and pushing 
our goods, when ready for tlie market (us¬ 
ing model.s of our invention for demonstra¬ 
tion) and secured several substantial orders 
for future delivery. \Vc also consulted an 
advertising agency about the future adver¬ 
tising of our product. 

When the machinery for our little fac¬ 
tory was completed \vc were ready for op¬ 
eration. After a few test runs, everything 
moved smoothly. In a short time, our fac¬ 
tory was busily engaged lilling the orders 
we had secured before starting. Before 
many months our sales began to mount into 
large proportions. The public were de¬ 
manding more and more of our product. 
Business men began to get interested in our 
invention and its success. They began to 
uncover idle money they did not possess 
when 1 first asked for their backing. Sev¬ 
eral offers to buy U'i out were made from 
time to time, which we declined. One day 
the head of a supply company where we 
obtained the material for making our fin¬ 
ished product made us a ver^' attractive of¬ 
fer which we accepted. He knew of our 
profits better than any one except ourselves. 
This business man. my partner, not only 
received his investment, but a handsome 
profit besides; and I received more money 
for my patent than would have been pos¬ 
sible had I sold it for “Whatever I could 
get,’' as m)^ good friends advised. 

In conclusion, I wish to suggest the fol¬ 
lowing: If yonr invention has merit, is a 
public benefit or necessity, or an attractive 
novelty, do not sell out for “Whatever you 
can get,” unless it is mighty good. If it is 
worth your best efforts to originate and 
perfect, it is also worth further efforts to 


“Hang Your Own Lighting Fixtures” 

One Light Bracket $1.05—t Light Shower $6.15 

Semi-Bowls $5.85—Plate vV Balt 85c, complete 
with glassware. Wired. Fine finishes. Send for 
Photos complete tine. 

ERIE FIXTURE SUPPLY CO. 

Sta. C., Erie, Pa. 



Combination [A. C. and iD. C. 

Eight Inch DESK FAN 

detachable plug and 8 ft. of cord. 
Will operate on A.C. or D.C. current. 
lUO to 125 rolls. 30 to 60 cycles: 
weight 10 lbs.: black enamel finish: 
height in. A real fan—not a 

toy. Price $6.50. Agents wanted. 

THE TEWNO CO. 

150 Chambers St.. New York 



L««m In 


SHORTH^D Simplified 
Learn Easily at Home 

Practical K. /. 5A«rtAand; qaiekly 
learned. Yon attain «peed easily. 
Great aaring in time and ezpente. 
Gaaraatee and SO doy’ Crtni gireQ. 
Home atady. Many eodorseroenU. 
Uaedio Government aerrice, in cor¬ 
porations, sehoola, profeaalonal and 
boainesa offices, private oae , etc. 
Broebor* aod «p»ctmeo l^»■oo FBES, 


•TdkMf-tMwitt;. king institute. ED-300. 

StaUon F. New York. N. Y. 


Feldman’s “Geyser” 
Electric Water Heater 

InttantaneouM Hat Water 

FELDMAN MFG. CO. 

1560 Timea Bldg. New York City 


‘‘SEXUAL DISASTERS” 
which actually happened. Written by one who knows. 
Does not hint at anything, hut say? what it means in 
plain language. Xoi sold in book-stores. 8»m im¬ 
mediately. in plain wrapper, for $2.00. Monnogahela 
Novelty Co.. Boi B-565. llonongabeU, Pa. 


raise the capital to manufacture it j'ourself. 
You might as well receive its full value 
instead of allowing some one else to do so. 
However, if you are forced to sell, and feel 
you cannot command the abilit\' and per¬ 
sistence required to finance it yourself— 
don’t be too anxious to close the deal. 
Don’t accept the first offer made you. Of 
course, you should not turn it down en- 
tirel 3 % consider them all, then decide and 
you will be sure of getting a fair price. 

If your invention is a good one, and in¬ 
vestors want it bad enough, they will keep 
after you until you sell. Fame and fortune 
come to Inventors who work hard while 
they are waiting. 


RADIOPHONE BETWEEN STORES. 

A prominent electrical and radio manu¬ 
facturing concern of Xew York City will 
install, as soon as the ban on sending is 
lifted, a complete Radio Telephone Sys¬ 
tem between their factory and several 
branch stores, so as to relieve a greater 
portion of the land telephone traffic be¬ 
tween these units of the organization. 


PERPETUAL MOTION? 

W’hat promises to he the world’s greatest 
invention, according to a modest inventor 
hailing from Jersey Cin*, is the “harnessing 
A»f gravity” to run a perpetual motion power 
plant of millions of horsepower, supplving 
ns forever and ever (??) with light, heat 
and power almost free. ! ! ! In the near 
future, he expects to give liis invention a 
“showing,” and bring it into the light, till 
then—“W’e’re from Missouri.” he'll have to 
show us. So, beware! fellow experimenters 
and line your pockets with fish hooks—for 
Ssh ! The inventor has distributed illustrated 
stock-selling brochures by the millions to 
get the billions he needs in order to wish 
this marvelous invention on a long suffer¬ 
ing and struggling public. 



Men Wanted 
for Airplane 
INDUSTRY. 


Wonderful opportunities! 
—Rreat scope for advance¬ 
ment—and big pay —await you in the airplane 
industry. This does not mean actual flying, but 
in any and all of the various branches of the in¬ 
dustry. It is the coming profession—the future 
means of transportation. U. S. Mail is already 
being earned by aiijilflnc*. Factoriea are epringing op 
everywhere and trained men are In big demand. 

Oo^nin^c in get into this 

SrVV p f profession while it is 

W3nV IJranClieS stUl in its infancy as a 
mechanic, engineer, repairman, instructor, in¬ 
spector, builder, contractor, salesman or pro¬ 
fessional aviator. The minute you understand 

the science and mechanics - 

aviation you can step into a 
high-salaried position. 


WeGuaranteeL.;^ 
OurTraining 




We absolutely and tinre- • 

servedly guarantee that 
our Home Training Course 
will enable you to qualify for a good position as 
I soon as you graduate. The Course itself has 
I been written by noted aeronautical engineers; 

I and covers the entire fundamentals of practical 
I aeronautics. Every lesson is written and illus- 
I trated so clearly that you cannot fail to under¬ 
stand it. But see for youmelf. Take ten les- 
[ sons. Then if you are not satisfied you are not 
I out one cent. We guarantee satisfaction. 

Prepare Now for a 
Future 

Only by specialized instruction can you expect 
I to succeed in aviation or in any line of business. 
Training alone will fit you for a big job—and 
NOW is the time to begin. Check and mail 
the coupon for Big Free Bulletin and Money- 
Back Guarantee. 

mNEBICAN SCHOOL 

or CORRESPONDENCE 

LS. A. 



Dept. AF-26 


CHICAGO, U.S. A 


Please send Free Bulletin and 
explain how I can qualify for • 
the position checked. 


.....High School Gradoate 
.....Electrical Engineer 

.Elec.Ligbt& Power Sopt. 

.....Hydroelectric Engineer 
....Telephone Engineer 
....Telegraph E^ngineer 
...-Wirelesa Operator 
...Architect 
....Boilding Contractor 
..—Civil Engineer 
.....Stmctural Engineer 
....Mechanical Engineer 
....Shop Superintendent 

.Steam Engineer 

_Draftsman and Designi r 


..-Lawyer 

Bosiness Manager 
..—Certified Pub. Accountant 
^JIAccoQDtaotand Aoditor 
—Bookkeeper 
..-Stenographer 
—Fire I nsurance Expert 
..—Sanitary EIngineer 
..—Master Plomber 

Ileating & Vent.Engineer 

_Automobile Engineer 

_Automobile Repairman 

..—Airplane Mechanic 

_General EMocation Course 

..—Common School Branches 


Name 



WANTED — Railway Mail Clerks 

Men-Boys 18 to 35 . 

$1100 to $2000 Year Franklin Institute 

Common Educa- .•*' ^* * *^^ ^ m v 

tion Sufficient V Rochester. N. Y. 

Sure pay. 




Sirs: Send me. without charge. 
T ;f.a sample Railway Mail Clerk 

l-iiejob.^2^ Examinatiou questions: (2) 
Pull unnee* schedule showing places of all 0. 

eaaarv ^ S. Government coming eiaminationa; 

/ (3) lisi of other government jobs now 

open, and (4) free book describing them. 


Xamf. 


WRITE THE WORRX FORA/ON6 


\\ e w rile music, guarantee publisher's acceptance. 
Submit poems on patriotism, love or any subject. 

CHESTER MUSIC COMPANY 
920 S. Michigan Ave.. Room 313 Chicago. Illinois 


IVii benefit by mentioning the " Elcctricol Experimenter" xihen ziriting to odi ertisers. 






























































182 


ELECTRICAL EXPERIMENTER 


June. 1919 




FOR EXPERIMENTERS ONLY!! 


FI 
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1 NJjrH I K-i"->l 


K- 5^"—^ 



W E Lite In the r»st held mony extraordinary Bales, but we be- 
Ileu» that the I’resciit one eclipses all by the wonderful values 
we arc ottering. Tlie goods which vve otter on this page are all 
standard telephone apparatus. Every piece we are ottering Is equip, 
ment that for one reas« n or another was tllscooilnned by the tele¬ 
phone companies. If you wanttxl to buy any of the pieces which we 
offer herewith, from tlio manufacturers, the price w'ould at least be 
ten times what we are asking for It. Yon can readUy ascertain Uiia 
for yourself by looking over our wonderful prices. 


RUSH 

: Cut out and attach i 
■ to your order. It • 
: will leave ua within I 
: 24 Hours. : 


W’e have bought a large block of tliese goods and have a large 
quantity of every Item on bond. Immediate shipment can ho mado 
on all of the goods In practically any quantity within reason. 
Shiptt\cnt icHhtn ticaitu-four hourt will be made if you u.^e lha 
adjoining coupon. This coupon saves you 8e%'eral days and your 
onler will then bo considered a nish order. \\> guarantee every 
piece to bo aa represented, and we will refund the money IX goods 
are nut exactly as claimed by us, 


No. I TELEPHONE RELAY. 1500 ohnis-has two 
silver-contact sprinas and Is very sensitive. Can ho 
used wherever a sensitive relay Is needed. It is atl- 
justable and can l)e used for a variety of purposes. 

^ No. I Relay—shipping weight, 2 lbs, .. .$1.50 

NO. 2 STANOARO TELEPHONE Induction Coll, 
primary 1 ohm. secondary 55 ohms. l?3e<l wher¬ 
ever you need a aood linliiotion coll. Has primary 
and seonndar>* and inm wire core: dhre heads. 

No, 2 Induction t'oll ss described— Cjn ItH 

shipping weight. 2 lbs. Price. aPU.JU 

NO. 3 STANDARD RESISTANCE wound with 
German silver wire—1.500 ohms, can be used Bs a 
choke nr plain resistance, and has many other u.ses 
that readily suggest theinselvea to the experimenter. 

No. 3 Slandanl Resistance as de- 4A 

Scribed—sldppliig weight. 4 oz. Price. 

NO. 4 HORSESHOE MAGNET, size 3H Inches 
wide X 5 inches high. Will lift about I lb. Quality 
such as u^ied nn magnetos, which means the best. 

No. 4 Murseshoe Magnet — shipping 


welghL 2 Ib.s. 



NO. 5 REPEATING COIL (Translormflr). This Is 
a standard small repeating coll and is used by all 
lelephnno companies. It ha-s 4 dltterent windings and 
elglit contacts. Entirely enclosed in Iron. The re¬ 
sistance being respectively 72 and 120 ohms, and 90 
and 100 ohms. Diagram is furnished, Can be used 
for wireless, for bot>8ting signals, etc. 

No. 5 Repeatbig Coil—shipping weight, 

2 11)3. Price . 

NO. 6 V 2 M.F. CONOENSER. This Is a standard 
telephone condenser and has % microfarads. Con¬ 
denser comes In neat metal casing. This condenser 
is used In connection with spark colls to absorb the 
vibrator spark. Invaluable for test buzzers to absorb 
spark and make the sound of buzzer more steaily. Is 
also used by everj' experimenter In connection with 
wireless where a flxed capacity is needed. Several of 
these coodensers should be lo every experimenter's 
laboratory. 

No. (> Condenser, H M.F.—shipping 
weight. 1 lb. Price. 

NO. 7 DOUBLE POLE BELL TELEPHONE RE- 
CEIVER—hard rubber casing with 4 ft. cord and 
tips. Standard 75 ohms—very powerful magnets. This 
receiver can be used In connection with any ordinary 


telephone work, and you will even find It sensitive 
enough for short distance wireless w«)rk. 

No. 7 Hell 'Telephnno Receiver—ehlp- QA 

ping weight. 3 lbs. Prico. aJILI.OV 

NO. 8 STANDARD TELEPHONE RECEIVER with 
Metal Head. This receiver is ma<le by Siromborg 
Carlson Co., with geimlne hard rubber handle and 
ear cap. A very good fool-proof as well a.s Himsltlvo 
receiver Uiat cannot be put out of order If yon try. 
Used for the same purpose as No. 7 Telephono Re¬ 
ceiver. 

No. 8 Standard Telephone Receiver— $A 7 C 

shipping weight. 3 lbs. Price. 

No. 9 IMPEDANCE COIL (Cloie Core Trans- 
former). This is a very fine little transformer and ii 
used extensively In connection with telephone work. 
It la In reality an A.C, transformer for wlUch ynu 
would pay $5.00 if you had It made to order. The 
primary has 0.15 ohms, secondary 2000 ohms. It 
can be used for a variety of purposes that will sug¬ 
gest themselvea to every experlmenler. Can he used 
successfully to boost wireless signals. Also In con¬ 
nection with audlons, etc. An A-1 instrument. Size 
3x3 Inabes. 

No, 9 Impedance Coll—shipping weight. (tA 
2 lbs. Price.^U.DO 





NO. iO MICROPHONE ANO BRACKET. Aa A-1 
sensitive microphone of the carbon grain type. Has 
hard rubber mouthpiece and enamel steel bracket, the 
instrument being lu Inches long. This nilcrophooe. in 
connection with our .Vn. 7 or 8 Receiver, will con¬ 
stitute a complete telephone outfit, good to speak 50 
miles or more, at ft remarkably low price. 

No. 10 Microphone and Bracket—ship- A A 

Ping weight. 5 lbs. Price. 

NO. II REPEATING COIL (Transfarmer). A 
standard repeating coll used for telephonic work. 
The coll windings tre encased in an iron lube 2hi 
inches In diameter. There are eight terminals for 
the four windings to connect to and the Instrument is 
invaluable In connection with radio work lo boost up 
signals, audion work. etc. Many interesting uses will 
be found for Uils cull. Resistances are: 100, 120, 
H5. 175 ohms. 

No. 11 Repeating Coll—shipping weight. AA 

8 lbs. Price..p^.UU 


OHM 

-i'A"- 


NO. 12 POLARIZED RINGER with Bells. The 
resistance of tlie two cnils Is 1250 ohms each. The 
armature is perfectly adjustable. Bell will work on 
any magneto. We also furnish blue print with ringer 
showing how a flrtt class polarized relop can be made 
by anyone using only a few pieces of metal and 
screws. 

No. 12 Polarized Ringer with Bells— Cl CA 

shipping weight. 2 lbs. Price. 

NO. 13 POLARIZED RINGER with Bells. ThiB is 
the same kind of ringer as the No. 12. except that it 
Is not adjustable and that the resistance is less. 
First class In all respects. Blue print fumlahed with 
this to mofce polarized relou same as with No. 12. 
Solenoids on this ringer are worth more than the 
price we ask for the entire ringer, and do not forget 
a powerful magnet that goes with it. 

No. 13 Polarized Ringer with Bells— AA 

shipping weight, 2 lbs. Price. 

NO. 14 HARMONIC RINGER. This ringer is also 





polarized and has a powerful magnet. It works on 
66.6 cycles and any magneto will operate It If run at 
a certain speed. A very finely built laslrument. Re¬ 
sistance of each coll being 200 ohms. Can be con¬ 
verted Into a polarized relay by substituting a very 
fine leaf spring Instead of the heavy ooe furnished. A 
most Interesting instrument with which lo experiment. 

No. 14 Harmonic Ringer — shipping CA 

weight, 4 lbs. Price. 

NO. 15 RINGER without Bells—630 ohms. This 
also Is ft polarized ringer and has an adjustable 
armature. The adjustment Is done by means o< ‘he 
top screw. A beautiful llHle Instrument. With i-his 
Instrument, too, we furnish a blue print showing how 
a polarized relay can be built. You should ha'-e 
several of these beautiful little instruments, j ’'«*y 
are worth their weight In gold; the iwwerful mngi.et 
alone being worth more than the price we ask for 
the entire instrument. 

No. l5-JEUnger—shipping weight. 2 lbs. gQ 


No. 55 5-bar magneto, 110 
Volt A. C. Generator 

This Is one of the most powerful magnetos ever 
built, when manufacturers could afford to pul 
good stuff Into them; equlpt with transmission, 
make and break etc. Transmission wheels aro 
all brass, crank handle furnished. This magneto, 
as well as the other ones listed below, will light 
a 110-volt lamp merely by turning the crank 
liandlu slowly, WTiUe this magneto gives alter¬ 
nating current only. It can be rewound so it will 
light up a iium1)er of four, six and 10-volt lamps, 
all depending ui)on the thickness of the wire you 
wind on the armature. As W’e furnish these mag¬ 
netos, they will glvi a powerful alternating cur¬ 
rent and you will not be able to stand the current 
when grasping hold of the terminals, llils makes 
an Ideal shocking machine. All our generators 
can bo transforined Into a 'Mroct ctirrent machine 
by equipping It with a nome-made commutator. 
Machines are A-1 in ftll respects and every oxpcrlraeoter should have one of them in hia shop. 
Many other experiments which esn be performed with Uila niacliine ^^111 readily suggest themselves 
to any experimenter. The magnets furnished with these generators are very' powerful, eacb ono 
being able to lift one pound easily. 

NO. 55 S-BAR MAGNETO GENERATOR as desn-lbed—shipping weight, 25 lbs. $4.00 

NO. 33 3-BAR GENERATOR, same as described alwvo except that it bas only 3 bars, and Is 
lomewhat emaller. (PO AA 

No. 33 3-har Genersiar—shipping weight. 10 lbs. Trice.ipAi.UU 

NO. 44 4-BAR GENERATOR, lanic as No. 55 except that It bas 4 bara, and Is suniMvhal 
emaller. AA 

No. 44 4-har Gemratnr-shipping weight. 15 Il>s, Trlco..,. 

NO. 66 6-BAR GENERATOR, same as No. 05 except Uiat it bas one more magnet and the 
armature Is aomewhat larger and more powerful. TJ»ls Is the biggest typo made and la extremely 
Ijowerful, CA 

No. 66 C-har Generator—shipping weight. 30 lbs. Trice. 




Complete 
Wall Set 


^ _ 

^ complete com- 
inercial telephone Btatlon. 
The cabinet la of polished 
oak. piano finish, within 
which Ib contained tho pow¬ 
erful magneto, the 300 
Ohm polarized ringer, and 
Induction coll. Tlie mag¬ 
neto la exceptionally elfl- 
I dent, being of the two 
bar type with brase 
gear transmlasloo. Tho 
extra sensitive microphone, 
mouthpiece and two gongB 
are mounted on the front of 
the CBblnet. giring tho 
entire instrument that de- 
Blrablo appearance of com¬ 
pactness and cfilcloncy. 
Guaranteed to work over 
20 miles. Tlie telephone receiver Is a 
double poled one. and has a hard rubber 
case. Seven binding posta aro provided 
for connecUonB. Tho xnatrument lo ono 
which we can offer with prld<' to our 
pBtrona a ridiculously low price. It 

Is unoblalnablo anywliero at less than $15,00 and la an 

Instrument unequalcd in value for tho prico we ask. Slzo 
over all 11" x 10" x 8". Sldpplng weight. 15 lbs. q.Q 
No. 26 Long Distance Tetephane Set.^J>O.Ui; 


No. 26 


"The LIveil Calalog In America" 

Our big. new electrical cyclnpcdU No. 20 la waiting for you. Posl- 
ilvrly the mnat complete Wlrelcu and eleclrlcai catalog in print to^lay. 
176 Big Tagoe. 400 Illustrations. 300 instrumenta and apparatus, etc. 
Big "Treallie on Wireless T legraphy." 20 FHUE coupons for our 160- 
page T'REK Wlrelesi Course In 20 lesaons. HlKK Cyclopedia No. 20 
rnearure 7x5U". WHgbi lb. Beautiful bUH oovera. 


ELECTRO IMPORTING CO. 


231 Fulton Street 
NEW YORK 


CARBON GRAIN 
TRANSMITTER 
A special design of 
transmitter for long 
distance work. Is used 
on wire lees telephone 
acta w'here a steady 
current of % to 1 
aiTn>cre la ormslantly 
required. Rlrea over all 
3*4 X 2% inches. SJilp- 
ping weight. 3 lha. No. 6080 Ctroen 
Grain Tranimitler aa described 



ELECTRO IMPORTING COMPANY 
231 Fulton Si., New York City 

I enclose herewith 6 cents In stamps or coin, to 
cover posiago. for which please lend me your latest 
Cyclopedia Catalog No. 20 as desenhod 


$ 1.00 


ADDRBSS 


I ST AIF. .^ 


You benefit by mentianinff the "Electrical Experimenter’' when writing to advertisers. 
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E^lectric Drive osn U, S, S. '"New 

Mexico’’ 

{Continued from page 106) 


siructions from the captain, sent cither by 
loud speaking telephones, by indicators, by 
lights, or by messenger. Follo\ying these 
instructions, the engineers standing at the 
switchboard can start the vessel forward, 
or start it backwards; they can make it go 
many different speeds in either direction; 
they can run all four of the motors from 
one of the power plants, or from the other 
power plant; they can even split up the 
load so that one power plant will run two 
of the motors forward and the other power 
plant will run the other two “astern.]’ An¬ 
other combination they can effect is that 
both power plants can equally share the 
load of driving the four motors—one to 
each propeller. 

If one of the propellers becomes foul the 
engineer can disconnect this motor from 
the circuit, and then all of the power in the 
two power plants is available for the three 
remaining motors. 

Giant Motor for Each Screw. 

Can you imagine a motor twice as high 
as a six-foot man? Can you imagine one 
motor capable of doing the work of 30,000 
horses working of three eight-hour shifts^ 
If so, then you can appreciate the picture 
which these made in their steel compart¬ 
ments. One of these giant motors is pro¬ 
vided for each of the four propeller shafts. 
The screw' is at one end of the shaft in the 
water, and the motor is at the other end 
of the shaft inside the ship. One reason 
for their efficiency is the fact that the shaft 
can be short as the motor can be close to 
the propeller. There is an additional ad¬ 
vantage also, because the turbine genera¬ 
tors can be located near the boilers, and 
this permits of a short steam pipe. These 
veo’ desirable features are a result of elec¬ 
tric drive, because it doesn’t make any dif¬ 
ference what is located between the power 
plant and the motors. 

No Reversing Turbines. 

With electric drive, no reversing turbines 
are necessary*, the rez'crsing is done elec- 
trieally. So with the electric drive, the 
turbine in the power plant ahvays runs in 
the same direef ion and at highest efficiency\ 

Electrical propulsion not only does away 
with reversing turbines, but also does a\yay 
with reduction gears. The w'onderful sim¬ 
plicity of the arrangement can be appre¬ 
ciated also when y'ou remember that the 
battleship Pennsylvania has ten turbines and 
the A^etv Mexico only two. 

Propeller More Efficient. 

Electric propulsion has another advantage 
in making the propeller more efficient. 
This is because, within limits, the faster a 
propeller turns, the less efficient it becomes. 
If it turns too rapidly, it merely churns the 
water, and therefore does not effectively 
drive the ship ahead, ^^^len turbines are 


directly connected to the propeller shaft, 
the lurbine rotates too slowly to be at its 
best efficiency, and the propeller shaft ro¬ 
tates too rapidly to operate at its maximum 
cfticienc}'. So you can look at clcciric pro¬ 
pulsion as a means of speed reduction; for 
it permits the turbines to roiale at their 
normally high speed, where they show the 
best fuel economy', and also permits the 
propeller to operate at comparatively' low 
speed, w'hcre it gives the best driving 
economy. W’ithout electric propulsion, 
there were at many' different speeds prac¬ 
tically “compromise” arrangements, by 
w'hich either the turbine w'as rotating too 
slowly' or the propeller too fast. This is 
obviated in the A^ew Mexico, w'hich is one 
reason why, with one filling of her oil tanks, 
she can cruise over 50 per cent, further 
than with any other equipment. . In fact, 
she can go 7,500 knots at 12 knots speed 
before it will be necessary to lake on any' 
more fuel. 


Nearly 100,000 Horse Power. 

The A^cw Mexico is practically the only 
100 per cent, electric boat. This will be 
seen by glancing over, or. better yet, care¬ 
fully reading the following table, showing 
her electrical equipment. 

Particular attention is called to the loud 
speaking telephones, 104 in number, located 
all over the ship. From three different 
transmitting stations the bugle calls or 
•other instructions can be sent to all or any’ 
one of five different groups of these tele¬ 
phones. 


Electrical Equipment 

2 main generators.33,000 

4 motors for propelling.33,000 

6 dynamos . 3,000 

6 air compressors. 400 

2 vacuum pumps. 80 

20 motor generator sets totaling 

almost . 100 

4 boat crane motors. 220 

2 anchor motors. 250 

4 ^\nnch motors totaling. 200 

20 turret motors... 1,300 

10 ammunition hoists. 500 

2 refrigerator motors.. 40 

8 motors in kitchen. 15 

(Peel potatoes, mix dough and 
cake, and wasn dishes, cut but¬ 
ter. make ice cream, meat 
grinder, all bread and cakes baked 
electrically.) 

6 in carpenter shop. 20 

10 in machine shop.. 30 

6 in laundry (5 machines use electric 

heat) . 10 

5 motors in print shop totaling. 6 

14 pumps water. 140 

4 oil pumps. 8 

SO electric air heaters. 30 

12 searchlights . 300 

160 fans, 60 blowers, 6 electric toast¬ 
ers, 1 electric percolator. 15 elec¬ 
tric irons, 104 loud speaking tele¬ 
phones, 176 ship service tele¬ 
phones, 170 fire control tele- 

, phones, 2 Sperry electric gyro¬ 

scopic compasses, 7 portable 
electric drills, 2 electric glue pots, 

6 electric soldering irons. 


h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 


h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 

h.p. 


Airplsume Speeds 3>00 Miles aoL 

Motiar 


An airplane wdth a speed of from 200 
to 300 miles an hour w'hich w'ill bring 
America w'ithin a short day'’s journey of 
Europe, is the prospect held out by the 
invention of a French engineer, Auguste 
Rateau. 

At the present time without the invention 
the higher an airplane mounts the less 
power does its engine develop on account 
of the rarefy'ing of the air. The loss at 
15,000 feet, for instance, is 50 per cent. 

M. Rateau’s device is said to be very sim¬ 
ple. It consists of an arrangement by w'hich 
the exhaust from the engine w'orks a small 
turbine, w’hich compresses the air drawn 


into the engine to normal pressure so that 
the engine develops full pow'er no matter 
what the altitude. As the resistance of an 
airplane decreases enormously at high alti¬ 
tudes, it follows that the higher a machine 
fitted with the new* device mounts the 
greater wrill be its speed. This fact, it is 
declared, was demonstrated by the famous 
German long-range gun. 

It has been found that a hea^’y day* 
bombing machine whose speed at 15,000 feet 
ordinarily did not exceed 80 miles an hour, 
made 140 miles an hour when fitted with 
this invention, an increase of 7S%. 



Typewritw Sensation 


FREE TRIAL 

Use as You Pay 

Only $4.00 a month until the 
low total price of $53.15 is paid, 
and the machine is yours. 

This is absolutely the most gener¬ 
ous typewriter offer ever made. Do 
not rent a machine when you can 
pay $4.00 a month and own one. 
Think of it—Buying a $100.00 ma¬ 
chine for $53.15. Cash price, $50.35. 
Never before has anything like this 
been attempted. 


Standard Visible No. 10 

Smith Premier 

Perfect machioes, Staadard size, full 84 
characler one motion keyboard. The entire 
line of writing completely visible at all times, 
has the tabulator, the two-color ribbon, with 
automatic reverse, the hack spacer, ball 
hearing type bars, hall bearing carriage ac¬ 
tion, in fact every late style feature and 
modem operating conveoience. Comes to you 
with everythino complete; tools, cover, oper¬ 
ating book and instructions, ribbon, practice 
paper—nothing extra to buy. You cannot 
imagine the perfection of this beautiful re¬ 
constructed typewriter until you have seen it. 
I have sold several thousand of these perfect 
latest style Model No. 10 machines at this 
bargain price and everj’ one of these thou¬ 
sands of satisfied customers had this beauti¬ 
ful, strictly up to date machine on five days' 
free trial before deciding to buy it. 1 will 
send it to vou F. 0. B. Chicago for five days* 
free trial. It will sell itself, hut if you are 
not satisfied that this is the greatest type¬ 
writer you ever saw, you can return it at my 
expense. You won't want to return It after 
you try it—you cannot equal this wonderful 
value anywhere. 

You Take No Risk—Put in 
Your Order Now 

W*heQ the typewriter arrives deposit with the ex¬ 
press a^rent $0,15 aod take the machine for five 
days' trial. If you are convinced that U Is the 
best typewriter you ever saw. keep It and send me 
$4.00 a month until our bargain price of $53.15 U 
paid, tf you don't want It. return it to the 
express agent, receive your $9.15 and return 
Ibe machine to me. 1 will pay the return 
express charges. This machine Is guaranteed just 
as if you paid UOO.OO for It. It Is standard. Over 
one htmdred thousand people own and use these 
UTOwriters and think them the best ever manu¬ 
factured. 

Tho supply at Ibis price Is very limited, the price 
will probably be raised when my next advertise¬ 
ment appears, so don't delay. Fill In the ceupen 
today—mall to me—Iho typewriter will he shipped 
promptly. There is no red tape. I employ no 
solicitors—no collectors—no chattel mortgage. It 
Is simply understood tbet I retain title to the 
machine until the full $53.15 is paid. You cannot 
lose. U Is the greatest O'Pewriter opporttinlty you 
trill ever have. Do not send mo ono cent Got tha 
coupon In the malls today—sure. 

Harry A. Smith, 738, 218 N. Wells St., Chicago 
!»••••»•........ 

: H. A. SMITH. 738. 218 N. Wells St. Chicago. 111. 

: Ship me a Xo. 10 Smith Premier F.O.B. Chicago. 

: as described In this advertisement. I will pay you 

: the $44.00 balance of the special $53.15 purchase 

: price, at the rate of $4.00 per mMith. The title 

S to remalo in you until fully paid for. It is under- 

2 stood that I have five days in which to examine 

• aod try the t>Tewrlter. If I choose oot to keep It 

: I will carefully repack It aod return it to the ex- 

; press agent. It is understood that you give the 

: staodard guarantee for one year. 

; Namo . 

: Address . 
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•The National Authority on Electric Wlrlnji for T\\enty-Fivc Years*’ 

All You Need to Know About Wiring 

is in the Latest Edition of 

**Standard Wiring” 

T his year’s edition, completely revised 
to date, is the only accurate book on 
electric light and power wiring and 
construction published. 

The Xaiional Electrical Code, with all its 
new rules, is explained and illustrated. 52 
of the latest and simplest tables which 
show, at a glance, just what size of wire is 
needed for any kind and size of lighting 
or motor installation, for any voltage, cur¬ 
rent and drop desired for any system. Di¬ 
rect Current, Alternating Current, single, 
two or three-phase. The latest Code Rules 
on grounding required on all work. 

How to install and operate generators, mo¬ 
tors and every kind of wiring device with 
diagrams of connections. Special chapters 
on illumination, House Wiring, Electrical 
Units and their Equivalents. The latest 
lamp data. Proper symbols to use to indi¬ 
cate outlets, etc., etc. 

It Will Make You an Expert 
Wireman 

Leather Cover - Pocket Size - 375 Pa^es - Price SI.50 

Sent to any address, postpaid, on receipt of price 

H. C. Cushing. Jr., 10 AVest 40th St., New York 



YOUR OPPORTUNITY 

Canceled Government Contracts 

We have secured a large <^uantity of Small Motors, Generators and Charging Outfits. 
This material is new, still m original cases and carries the full factory guarantee. 

This IS Your Opportunity to buy new, guaranteed 
Electrical Apparatus of Standard Manufacture 

1^ p INDUCTION 



try 

6x 


ulfili 


For a*f on 110 toll. A C*. 00 
eyck. MBfk ph.*c orreot only. 

60 *tUi. 6 volti, 

10 ■nip«'rri . 
no watti. SOvohi, 

5 . 

150 .afti. 13 volti, 

10 atspem . 

SOO.altt. SOvolta. 

10 atsp^rra ■ 

AD out6t» compute «ilh t.ileh* 
board at cut iho.o 


$48'®*’ 

$68-0 

$68-50 

$94.50 




.Mail 15.00 caah or 
Money Order. We 
trUi aend C O. D. 
aobject to full ci* 
aminalion. 

MONEY BACK 
GUARANTEE 


MOTOR 
110 or 220 volte, A. C 
60 cycle, single phase, 

1750 R. P, M. 

ALL MOTORS COMPLETE AS CUT 

P I 10 vqIu 
• A. C., 60 
cycle,single phtaa 
1750 R. P. M. 

WASHING MACHINE MOTOR 

•art- A 
•uofScB*nCM»-V 
co<(f« y 
Criadert, Solti* 
n*4k*rs. L*ll>c« 

Dnll fnu*. ete. 



WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES 

POLYPHASE MOTORS 


iiriil RtPULSIOR MOTORS 

NEW MOTORS v:irpT4r«Tffr$^« 

.MANUFACTCRKRS’ DISTUinUTER 

CHAS. H. JOHNSTON • West End - PITTSBURGH, PA. 


1 H P. ISl 

2 H P. |72-M> 


S H. F. I M 50 
I H P. llOtSO 


What IS*’ briiSi You iSe Nation’s Capital 

„ *. .V J The ilRlc roarer o! 15c lo atainra or coio nill briog you ■ the Pathfinder 


The little roarer o! 15c lo atainpa or coio nill briog you ■ the Pathfinder 
13 weeks oo iriaL The Pathfinder Is an Illustrated weekly, published at 
the Sation’a center, for the Nation: a paper that priota all the news ol the 
world and tellathe truth and only the truth; now lo Iu25th year. This pa¬ 
per fills the bill without emptying the purse: It costs but Si a year. 11 yoo 
want to keep posted 00 what Is going on in the world, at the least expeoco 

_ ol time or roooey, this Is your means. It you want a paper lo your home 

whteh la alncere, reliable, eotrruiolng, wholesome, the Pathfinder Is yours. II you would appreclale a paper which puU everything 
clearly, fairly, brleflv—here It la. Seod 1 Sc to show that you might like such a paper, aod we will send the Pathfinder 00 probation 14 
weeks. The ISc docs oot repay aa, but wc are glad toiovest lo new I tlcods, Tb« Pathf indar. Box S7G, WMhlnston,D»C« 


WoMhlnffton^ the Aome of the Pothfinder, U the 
nerve center of dvtllzatton; Afs/ory being 
made at this teortd capital. The Pathfinder’s 
tllustrated weekly review gives you o clear, Im- 
parttat and correct diagnotU of public offolrs 
during these strenuous, epochmaking doy%. 


Xesla Biiilfos 

(Coiitiiiucd from fage 180) 


the best way to use the bulb for such ex¬ 
periments is when the shaft of light is in 
ihe position as shown in Figs. 5 and 6, at 
rest, but in a stale of equilibrium incon¬ 
ceivably delicate. ^ This is fully described 
above in Dr. Tesla’s leciure. The inventor 
states that in such a condition, the shaft of 
light is marvelously sensitive to magnetic 
disturbances. Dr. Tesla informs us that a 
toy permanent horseshoe magnet not longer 
than Yz' and with its poles J4" apart could 
with ease throw the shaft of light out of its 
normal direction across the whole room. In 
our illusiration, an electromagnet is shown 
a few inches away from light ray, and wc 
can imagine a slot in a screen in such a wav 
that normally no light falls thru it. If, 
however, ver}" faint radio-telegraphic im¬ 
pulses surge thru the electromagnet, the 
light ray will immediately become displaced, 
and will fall into the slot. Inasmuch as ihis 
shaft of light has no inertia, it will follow 
exactly the dot and dash impulses surging 
thru the electromagnet, no matter how 
rapidly they take place. They can then 
either be read off by the eye, or if desired, 
can be registered upon a fast moving film. 
This method will, of course, only be used 
where the transmission is made at high 
speed, and where it would be impossible for 
an operator at the receiving end to follow 
the dots and dashes with the eye. 

The method shown by us in Fig. 6, of 
course, represents only one. Many others 
can undoubtedly be evolved to use the Tesla 
bulb to advantage. 
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ClhkoRe Coilss 
Tlhxeoiry aimdl Desi^m^ I 

by Prof. F. E. Austin 
(Continued froin page 140) | 


It is evident that with a current of 139 
amperes in a resistance of 2.9 ohms, there 
will be considerable heating effect, denoted 
by Rx Vdc = 2.9 X 13.9= = 5^.3 watts. If 
the current passes thru the circuit for one 
hour, about one-half kilowatt hour of 
energj' will be paid for, wliich is simply 
a heat u^aste in the auxiliary resistance Rj-. 

When connected with a 110 volt alternat¬ 
ing current circuit, the current of 13.9 am¬ 
peres was maintained without this heat loss, 
simply because of the counter-electromotive- 
force of induction of the coil itself. 

The financial saving effected by the use 
of a choke coil is therefore very apparent, 
since the coil reduces the current in the cir¬ 
cuit from 22 to 13.9 or 8.1 amperes, at no 
operating expense for power. 

The usual condition governing the use of 
a choke coil is either the amount of current 
to be past thru the eoil is known, or the 
amount of pressure reduction is known. 

The size of the wire constituting the coil 
must be large enough to carr^^ the desired 
current without overheating the coil. The 
choking effect of any coil depends upon the 
square of the number of turns of wire com¬ 
posing the coil. That is, if ihc number of 
turns on a coil are doubled, its choking 
effect is increased four times. 

A very serviceable choke coil for a wude 
range of choking effect may be made by 
winding ten pounds of No. 14 double cot¬ 
ton covered copper wire in two sections on 
a hard fiber tube, measuring 2 inches in 
outside diameter, and 9^ inches long. The 
tube should be provided with wooden ends 
about 4H inches square and ^ inch thick, 
with a middle partition of wood ^ inch 
thick. It will be advisable to shellac the 
insulated wire very thoroly and allow it to 
dry before using the coil. 

An iron core should be made up of about 
No. 18 iron wire stock, carefully varnished 
w'ith shellac varnish, and measuring about 
14 inches long by V/i inches in diameter. 

Such a coil will carr>' as high as 15 am¬ 
peres for a short time and as high as 5 
amperes for a long period without seri¬ 
ously heating. 

With both sections in series, without an 
iron core and with an applied pressure of 
110 volts at 60 cycles, the current in the coil 
will be about 6 amperes. The insertion of 
an iron core such as described above will 
reduce the current to less than ampere. 

With one section of such a coil, connected 
across 110 volts at 60 cycles, with no iron 
core, the current will be nearly 12 amperes, 
and by inserting the iron core may be grad¬ 
ually reduced from 12 amperes to less than 
one ampere. 

Such a coil may be connected in series 
with other coils or lamps such as an arc 
lamp and the desired pressure applied to 
the apparatus. In using a choke coil al¬ 
ways have the iron core inserted in the coil 
before closing the circuit, so as to have 
ma.rtmum choking effect in operation at 
the start. 

The effect of the iron core is to greatly 
increase the coefficient of inductance L, 
thus increasing the numerical value of the 
term 2^ f h. The iron core takes the place 
of a very large number of turns of wire, 
greatly reducing the expense of construc¬ 
tion. 

A very useful equation b\* which choke 
coils may be designed is as follows: 

4 n= M A 

L =-; 

10^ b 

in which L denotes the inductance of a coil 
in henries: n denotes the number of turns 
on the coil, denotes the so-called magnetic 
permeability of the medium (iron, etc.), in- 
(Continued on page 187) 
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Tfttie R,ogers* 
Uiadler^rotuua<dl Aer= 
ial foir Amatetiars 

(Cottfinucd from page 137) 

specified, where the transmitting set is one 
employing an audioii oscillation generator. 
The voltage in this case will not he ex¬ 
tremely high, and special precautions need 
not be taken to provide extra hcavy_ in¬ 
sulation on the buried antenna. OlTicial 
tests by the U. S. Xavy have shown trans¬ 
mission by radio over 50 miles with the 
Rogers underground antenna. The lexrc in 
surh a case, hozvever, should be especially 
zeell iusttlafed to stand the higher voltage. 

Regarding loop aerials in general, it would 
appear that we can expect a great deal 
from them, as some of the really remark¬ 
able results achieved during the war would 
seem to point out. The number of turns 
and the amount of wire to be used in a 
spiral antenna, such as shown at Figs. 7 and 
8, will vary of course for different wave 
lengths, etc., and here is where the Radio 
Amateur will have a chance to carry out 
some original experiments, which may net 
him some real knowledge, fame and money. 
Another form of loop antenna, so-called, 
and which has been tried out several years 
ago with such success that European sta¬ 
tions could be copied in a laboratory located 
in Florida, is one composing a square form, 
several feet in height. This was used, as 
just mentioned, to receive stations using 
fairly long wave lengths, say from 8,000 
to 12,000 meters, \V. L. Here the insulating 
form was wound wdth a lajxr comprising 
several hundred turns of insulated wire, 
such as ordinary annunciator wire. This 
antenna was successfully used in some tests 
made by the Marconi radio engineers at a 
laboratory in Florida several years ago. 
Trans-Atlantic radio reception was effected 
at the radio laboratory of Union College, 
Schenectady, N. Y., just prior to America’s 
entrance into the world war. This aerial 
comprised about two dozen turns of No. 14 
or 12 bare or R.C. w ire, mounted on por¬ 
celain knob insulators screwed on the in¬ 
side wall of the laboratory. The turns 
were spaced about 3 inches apart. The 
inside turn w^as 3 feet square. Flexible 
leads, fitted wdth clips, serve to connect 
as many turns as desired. 


CKoRe Goils s 
Theory aiadl Desi^ia 

By Prof. F. E. Austin 

(Continued from page 185) 


side the coil, A denotes the cross-sectional 
area in square centimeters of the central 
hole thru the coil, and b denotes the length 
of the coil (not of the wire) in centimeters. 
For air the magnetic permeability is 1. 
For an iron core fi varies considerably, ac¬ 
cording to the kind of iron used. For ordi¬ 
nary iron fi will be between 1,500 and 2,000 
which shows how L increases from an air 
core to an iron core value. Consult any 
text-book containing a magnetization table, 
which gives the various permeability values 
for different flux densities. The flux den¬ 
sity in each case depends upon the ampere- 
turns produced by the coil; this value is 
found by multiplying the amperes by the 
number of turns in the coil. Thus it is 
seen how the value L constantly varies as 
the core is moved in and out of the coil, 
or the number of turns varied, as well as 
any variations of the arnperage, which 
would change the flux and in turn the per- 
meabilit}'. It is usual to allow 1,000 circu¬ 
lar mils per ampere in designing choke coil 
or transformer windings; a common core 
flux density is 25,000 to 30,000 lines per 
square inch of cross-section. 
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Opportunity Ad-lets 


OC will find many remarkable opporinnities and real barRains in these columns. It will pay you to read and investifiate the olTeriiiKs 
^ made every month by reliable firms, dealers and amateurs from all over the country. Xo matter what you may be seckiiiK, whether supplies 
automobile accessories, the opportunity to make money, or anythiiiR else, you will find liste.l here the best and most attractive specials of the 
month. 

v\dvcrtiscmcnt5 in this section seven cents a word for each insertion. No advertisement for less than 50c accepted. Name and address 
must be included at the above rate. Cash should accompany all classified advertisements unless placed by an accredited advcrti.sinK agency 
Ten per cent discount for 6 issues, JO per cent discount for 12 issues. Objectionable or misleading advertisements not accepted Ad* 
vertisements for the July issue must reach us not later than May 22 . 

The Circulation of the Experimenter is over 100,000 and climbing every month 

New York, N. Y. 


Automobile Accessories. 


EXPERIMENTER PUBLISHING CO., INC, 223 Fulton Street, 


Auto Motors and Supplies, Buick, Hupp, 
Franklin, Michigan, Everett, Hudson, Chalmers. 
Both water and air cooled motors, $40.00 each 
ami up. Bosch Magnetos, ?i?.oo each and up. 
Presto Tanks, $5.t'o. Coils, Carburetors, Head 
Lamps, Horps, Air Cornpressors, Generators, 
Starters, Write for bargain bulletin second-hand 
Auto accessories. Johnston, West End, Pitts- 
burgh. Pa. _ 

Honeycomb Radiators for Fords. Four times 

cooling capacity. Built extra heavy to outlast 
your car. Factory to consumer, eighteen dollars, 
cash with order. Write Wilson, 44 Riley St., 
Buffalo, N. Y. 

Tile-Loc Kbaki Cloth back inner-tube patch¬ 

ing stock, with cement and emery cloth, $1.00 
p-ackage for 75c until July 15th. Walter Clifford, 
W est Spruce St., Shamokin, Pa. _ 

Fords run 34 miles per gallon with our 1919 

carburetors. Use cheapest gasoline or half 
kerosene. Start easy any weather. Increased 
power. Styles for all motors. Runs slow high 
gear. Attach yourself. Big profits for agents. 
Money back guarantee. 30 days trial. Air-Fric¬ 
tion Carburetor Co., J70 Madison St., Dayton, 
Ohio. _ 

Ford power Mechanical Products greatly in¬ 

crease ability Ford Cars, Sedans, Trucks, Trac¬ 
tors, Racers, “4 Speed Forward .\uxiliary Trans¬ 
mission’*; Double Power, High, Low; Reverse; 
Powerful Motor Brake descending hills; “Abso¬ 
lute Neutral."* Easy winter cranking. “Full- 
power” “i6-Valve Cylinder Head,” 2o%^64% 
Power increase, government test. Other Ford 
Power Devices coming. Opportunity agent, 
dealer, owner. Send for trial plan K. Victor- 
Ford Trans. Mfrs., 246-248 W. 54th, New York. 
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Aeronautics. _ 

Motorcycle Engine with propeller attached, 
$16. Gerald Willard, Heron Lake, Minn, 

-•II — H (fIMII ~ 14 IIWt III llllllllltlllllllflll^ 

^ Agents JTanted. 


Help IT'anted. 


Begi.iners—Complete “Mail 
C—Box 1005, Atlantic City. 


Order System.” 


Easy Pleasant Work for mechanics, shop men, 

clerks, during spare hours, will add many dollars 
to their salaries. Also want persons who can 
give full time. Big wages assured. Novelty 
Cutlery Co., 308 Bar St., Canton. Ohio. _ 

$10 Daily refinishing chandeliers, brass beds, 

aittomohiles by new method, without capital or 
experience. Free particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, Ill. 

$10.00 to $25.00 a day profit! Biggest summer 

seller. Concentrated fruit drinks. Just add 
water. Delicious drink in a jiffy. Six popular 
flavors. Bestever Products Co., 2426-L6 Polk St., 
Chica go. _ 

Miracle Motor-Gas amazes motorists. 3c. worth 

equals gallon gasoline. Eliminates carbon. 300% 
profit. Isom, Idaho, wires: “Ship 500 packages. 
Made $70 yesterday.” Samples free. Chas. A. 
Butler, Sec*y, Dept. 70, Toledo, Ohio. _ 

Insyde Tyres, inner armor for automobile tires, 

double mileage and prevent punctures and blow¬ 
out. Quickly applied. Costs little. Demand 
tremendous. Profits unlimited. Details free. 
American Automobile Accessories Co., Dept. 54, 
Cincinnati, Q. _ 

Sign letters, foil and specialties for windows. 

Genuine Gold. Anyone can sell and put up. $50 
weekly easily made. Chicago Sign System, 326G 
River St., Chicago. 
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Electrical Supplies Appliances. 


New Method of Recharging Dry Cells. No 
cost. Directions 15c. .*^cott. Box 465;. Dayton, O. 

Electrical Tatooing Machine and Supplies— 

Catalogue stamp. Prof. Temkc, Exp., 1019 Vine 
St.. Cincinnati, O. _ 

Die Casting and Molds. Hand casting and 

molds. Everything in white metal is our line. 
We can help and save you money. Write us. 
.Schley Metal Crafts, S57-559 ^Y. Quincy St., Chi- 
cago. III. __ 

Do You Know How to connect or reconnect 

the winding of the induction motor? Why not 
learn? 100 induction motor win<ling diagr.Tms— 
I, 2 and 3 phase. Star. Delta, 2 to 12 poles in¬ 
clusive. Postpaid E, Glass, 2108 South Broad 
*^t., Philadelphia, Penn. _ 

Electrical Photographic and chemical app.ira- 

tus, motors, fans, switches, spark pluRs. A<lvise 
what you want or have for sale. II C. Hancock, 
Bogota, N. J. 


Homeworkers on sm.nll scale, Manufacturers 
on large^ scale w.antcd, to make Toy Soldiers, 
Army, Navy, Marines, Cannons, Machine Guns 
and otlu'r toys and novelties. This new Ameri¬ 
can Industry stands out conspicuously since the 
war stopped alt importation of German toys. 
Greatest chance for industrious people for an 
independent business. Some people started 
small, own factories now. Fortunes arc made in 
toys. Enormous demand and future in “Ameri¬ 
can Made Toys’\ Millions needed this year. 
We buy these goods all year, paying fixed prices. 
Experience or tools not necessary. Hundred and 
more made complete per hour. Casting form 
outfits $3.00 up. Booklet and information free. 
Toy Soldier ^lanufacturing Company. 32 Union 
Square, New York. 


Wanted—Ambitious W'orkers to start Collec¬ 

tion Bureaus. Be independent—make big income 
yearly. ^ Wc train and refer business to you. 
“Scientific Facts” free. National Collection Bu- 
reau, Dept. 20, 65 Maynard, Columbus, O. _ 

Salesmen Wanted to Sell Our West Virginia 

Grown Nursery Stock. Fine canvassing outfit 
free. Cash commission paid weekly. Write for 
terms. Our Nurseries were grown in Ohio for 
more than 40 years, and much ol our stock is 
grown and sold there now. The Gold Nursery 
Co., Mason City, Mason County, West N'irginia . 

Wanted Immediately. Men-boys, 18 or over. 
Hundreds Government Jobs, now obtainable. 
$1000-1100 first year. Quick raise. Common edu¬ 
cation ^ snflicient. List positions free. Write 
Franklin Institute, Dept F 26, Rochester, N. Y. 


Make Die-castings, 
and Proposition, 12c. 
Erie, Pa. 


Sketch, Sample. Booklet 
Byrd & Blair, Box 227F, 


Wanted—Electrical engineer and designer for 
English works. Young man well up in design¬ 
ing electrical units lor heating and cooking 
apparatus. Address Box 80, giving complete ex¬ 
perience, salary expected and earliest date avail¬ 
able^_ 

Wide Awake Man to Take Ch2urge of our local 
trade. $4 to $5 a day; steady. No experience 
required. Pay starts at once. Write today. 
American Products Co., 1285 American Bldg., 
Cincinnati. Q. _ 

Wanted Men—Be automobile experts. $35 week. 
Learn while earning. Franklin Institute, Dept. 
F 806, Rochester, N. Y. 
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For Men. 


Dredge’s Necktie Valet removes wrinkles 
(without ironing) from neckties. Sample 25c. 
190 Pilgrim. Highland Park, Mich. _ 

I Teach Men to be Interesting. Send today. 

Complete course $2. Alice Barrett, Idahel, Okla. 
Box 4S. 

Telegraphy. 

Telegraphy (both Morse and wdreless) and 
Railway Accounting taught thoroughly and 
<iuickly. Big salaries now paid. Great oppor¬ 
tunities. (Bdest and Largest School—est. 45 
years. Ctitalog free. Dodges Institute, 7th St., 
Valparaiso, InJ. 
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_ Scenery for Hire. _ 

Collapsible Seencry for All Plays. Amelia 
Grain, Philadelphia, Penn. 

(I — II ll-klh-^^-llim- - IIMIKdllllllllllllllllllifllillllllllllllllllllll^ 
_ Stam m ering, _ 

St-Stu-t-t-tcring and Stammering cured at 

home. Instructive booklet free. Walter McDon¬ 
nell, 105 Potomac Bank Bldg., Washington, D. Q. 
1 . , 1 ! I tuniuIIM 4 II m 11 IIIiiiiiim«iiiiiiiiiiiii 4 411 iii-iii 111111 

_ Neus Correspondents. _ 

Earn $25 Weekly, spare time, writing for news¬ 
papers, magazines. Experience unnecessary; de¬ 
tails free. Press Syndicate, 566 St. Louis, Mo. 
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Motion Picture Plays. _ 

Photoplays Wanted Big prices paid. You can 
write them. We show you how. Free particu¬ 
lars. Rex I’ublishers, Box 175, E-2 Chicago. 
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Motion Picture Film. _ 

Motion Pieturc Films-$3.50 per 1,000 feet. 
Drarnas or comedies. Postage extra, 25c. L. 
Harrison, 1283 L.akcland Ave., Lakewood, Ohio. 


Exchange Ads. 


For Sale Complete, one K. W. sending set 
and complete receiving set, range four thousand 
meters, receives one thousand miles. Also mis¬ 
cellaneous electrical articles. R. D. Wylie, 7 
Oregon Yacht Club, Milwaukee, Ore. _ 

Exchange—1‘air Murdock No. 50 phone.s, silk 

cord for good ukulele or mandolin. Write Harold 
South wick, 103 (^recn St., Fall River, Mass. 

For Sale—400 watt no \’, D. C. generator, $32; 

i/io H. P. 220 V. D. motor, $12; voltmeter 

0-J50 volts, $11; cry.<.talloi detector, $5. List for 
a^^Stamp. "Radio 9,” 77 S. Spencer St,, Aurora, 

Bargain—Tesla coil complete: tranfiformer, 

rotary, condenser, terminals, 30 inch spark 
Guaranteed. $100, William Peters, 1107 S. 8th 
St., Burlington, Iowa. _ 

For Sale—hollowing app,aratus formerly used 

tor Xray work: Mercury turbine and electro¬ 
lytic interrupters and 8, 12, 16-incli induction 
coils. These can be used for wdreless, Xray 
or experimental work. Write for description. 
Henry Cole, M-2, Box 380, Indianapolis. _ 

^ Sell Complete Chemical Laboratory, also chem¬ 

ical correspondence course. N. Michel, 217 South 
4th St., St. Charles, Mo. 

Sell Motsinger Sparker for Charging. Tele- 
phone receiver and coil. Phone headset. Lot 
$6. A. Lloyd, Canandaigua. N. Y. _ 

A $68 Course in Electricity by A. W. Wicks 

sell for $20. Address Wm. Ludwikowski, 26 
Humboldt Ave,, Jamaica, N. Y. _ 

Sale—Type R('L 3S21 Mignon cabinet, $3s: 

Brandes superior phones, $3.75; K, W. Clapp- 
Eastham transformer, mounted, $11; $3.60 spark- 
gap, $2.50; $s helix, $3.50; $7.50 antenna switch, 
rnarble base, $5; five plate condenser, $1. Sam 
Keefer, Danville, Penn. _ 

For Sale—22 Savage repeating rifle, octagon 

barrel; fine condition, $14. Small no volt motor, 
suitable for spark gaps, $5. Set Hawkins’ 
Guides, $8. R. S. Johnston, Jr., East Bellevue, 
Pittsburgh, Penn. _ 

Wanted—Five sections Murdock moulded con¬ 

denser in good condition. State price. Burle 
R. Jones. Muskogee, Okla. _ 

Rotary Quenched Gap, $10; induction motor, 

$5; Packard K. W. transformer, quartered 
oak case, $12; mahogany audion box, regenera¬ 
tive and undamped circuits, $6; s-cell Edison 
storage battery, 80 A. H., $25. R. C. Hitchcock. 
Box 55Q, Middletown, Conn. _ 

Sell —*4 K.W. Packard Transformer $B, new 

Crystaloi detector, oscillation transformer, Mur¬ 
dock ’phones, 600 v. lightning and antenna 
switches, oif condenser, antenna wire (copper) 
and insulators, vibrating rectifier, accordeon. 
List free. Lowell P. Hoyt, Presque Isle, Maine. 

Radio Apparatus for Sale—Lightning switch, 

oil condenser, 30-foot iron pipe masts, complete, 
6-60 storage batteries, wail telephones, receiv¬ 
ers, condensers etc. George Holmes, Box 666, 
Electrical Experimenter. _ 

Bargain—New $50 phonograph, $30. C. Gillcs- 

pie, 72 Woodward, Buffalo. N. Y._ 

Sell—Omnigraph, key, sounder, buzzer and 
phone. Without records, $12. Harry Feingold, 
737 Prairie Ave., South Bend, Ind._ 

Sell or Trade—Iloward good wireless receiving 
apparatus, Westinghouse A. C. ammeter 0-200 
amperes and busbar. Ladies violin, $45. Dun¬ 
can Eader, .Shelby, Mich. 

Radio Amateurs I Attention!—Bargain in De- 
Forest receiving set; excellent condition; wave 
length 150 to 1,200 meters; must be seen to be 
ajjprcciatcd. Write or call 1311 Pugsley Ave.. 
Westchester, N. Y. _ 

For Sale—Amplifying .set, loose coupler, con¬ 
denser and double receiving phones. Calm, 182 
Pulaski St., Brooklyn, N. Y. 


Sell—Complete electric.al chemical photography 
outfit. Send stamp. Clifton Bennett, New lilil- 
ford, Penna. Route i. _ 

Typcwriler -Like new. b'nr sale or exchange. 
John Galbrcath, Rogers, Ohio._ 

Sell or Trade—Wireless apparatus. List for 
stamp. Perry Crawford, 13 Ten Brocck St., 
Albany, N. V. 


} au benefit by mentioning the '"Electrical Erfyerimcntcr” when writing to ad7‘ertiiers. 


Wanted—Motor Generator, or l/j K. W. 1). C. 
to A. C. Exchange regenerative receiver, audion 
bulb, phones. John I)i Blasi, 227 East 7sth Si., 
N. Y. C ._ 

For Quick Sale or Trade—Telegraph transmit¬ 
ter, Vi" spark coil anti gap, Multi-Audi-Fone. 
Want, loose coupler, Baltlwin Foncs, prism bin¬ 
oculars, variable condenser. C. F. Allen, Box 
1504, Prnvidenre, R. I. 
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K\ i ha nge — Cont d 


Selling Out at liaU cost my wireless outfit 
inchtiliiig Yi K. W. open core transformer, 
bronze wire, phones, Xray tube, books (includ¬ 
ing' Fleming) and back numbers of this maga- 
zinc» Goddard. 33 East 50th St., New York, 

Wanted—Typewriter. Have 215!^ feet plain 

and 370 feet plated J^-inch copper ribbon, con¬ 
denser, three sectioned condensecj detector. 
Harold Miller. 4016 Austin Ave., Cducago, 111 . 

L. C. Smith No. 5 in almost new condition. 

Price $50. Hofldard, 33 East 50th St., New York. 

Radio Instrumenta—Cheap. Write. E. I’lynn, 

CoHegevillc, Minn. _ 

For Sale—Oliver typewriter and two cell medi- 

cal battery. Earl Ilrown, Martinsburg, W. Va. 

Sale—Fifteen dollars takes new Leishman 

[dtototele^jraph machine. Good condition. Archie 
Blackburn, Clarksville, Ark. _ 

Exchange—Chemistry outfit, wireless cabinet 

for $50 bond. Barkey, 39 West ii8th St., New 
Vork. _ 

For Sale—Clapp-Eastham type E, 5 K. W 

transformer, slightly damaged but in good work¬ 
ing condition, $1. Brandes trans-.\tlantic phones, 
.\-i condition, $8. K. Briggs, 26 Albemarle 
St., Rochester, X. V. _ 

Trade—Electrical apparatus for 4,000 coupler. 

Navy preferred and variables. Edward Brown, 
East >larion, L. 1., X. Y. _ 

For Sale—Dynamo, water motor and chemical 

and electrical apparatus. Elmer Baseman, 252 
\. Porter, Elgin. 111 . _ 

For Sale—All kinds books, magazines, courses, 

disc-records, theatrical supplies, 1,000 (eet^ films. 
Send 3c. stamp. Glenn Xew’ton, Pulaskt, X. Y. 

For Sale—Complete audion receiving cabinet, 

oscillation transformers, antenna switch, i-inch 
>park coil, step-down transformer, wireless key, 
microscope. A. Alger, 214 Arizona Ave., Lorain, 
t )hio. _ 

Exchange—7-loot airplane propeller, good shape 

$10; 5-drawer tool cabinet and 150 miscellaneous 
tools, $15. Arnold, 2082 Lexington Ave., New 
York. _ 

For Sale—>5 K. W. high voltage transformer, 

with rheostat and switches. Will consider screw 
cu’ting lathe or Thordarson as part payment. 
Harry Cole, 1515 Linwood Blvd., Okla. City, Okla. 
1-1 IH ' I ' ai I II ' MU 

Phonographs. 


Build Your Phonograph. “Perfection” high- 
quality spring and electric motors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
far ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Ind. _ 

Build Your Own Phonographs and manufacture 
them for profit. Drawing iustructions, parts, 
price list, blue prints, etc., complete, sent free 
upon request. Write today. Associated Phono¬ 
graph Co., Dept. E-i, Cincinnati, Ohio. 
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Formulas. 


500 Formulas, resilvering mirrors, renewing 
drv batteries, luraiuous paint, mechanics’ soap, 
25 c. Catalogue 2 C. Ideal, 5501-E North Robey, 
Chicago, 111 . _ 

Agents—Sell egg substitute. Big profits for¬ 

mula, $1. W. Smith, 61 Sumpter St., Brooklyn, 
N Y. _ 

Invisible Inks—30 formulas, 15c. Horton P. 

Jones, Perry, la. __ 

Formulas, resilvering mirrors, fish bait, how¬ 

to make a hectograph, loc. Each list 2c. W. 
Clifford, 634 W. Spruce St., Shamokin, Penn. 
New Substitute for Eggs. F'ormula 25c. Walker, 

Box 465 . Dayton, Uhio._ 

20,000 Formulas, $1 postpaid. List 4c. Oscar 
C. Hanson. Mentor, Minn._ 

20,000 Formulas and Trade Secrets, only 
postpaid. 1,000 for 25c., other offers for stamp. 
Clifford Camp Co., Claremont, X. H. 
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Letter Specialists. 


Letters That Land Orders and Money Orders 
written for $4: three for $10.^ Guaranteed. 
Criterion Service, Dept. 3, West New York, New 
Jersey. __ 

Emerson J. Poag, 708 Brandywine, Schenectady, 
X. V., writes powe-ful letters, folders, booklets. 
He prepared several automobile campaigns. 
.Moderate fees. F'rce suggestions on sales prob¬ 
lems. Better chance $1 on to letters which 
netted thousands on automobiles and clothing. 
Write him. Today! 
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Novelties. 


Waitley’s Antique Shop—Large collection 
“.Maska” Indian relics. Write for list. W’orth- 
ington, O. 
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Personal. 


Are You Self-Conscious, embarrassed in com¬ 
pany, lackir^ in self-control? These troubles 
overcome. C, E. Veritas, 1400 Broadway, New 
York City. X. V. 


Piisiness Opportunities, 


Enter .i new business. Earn $3,000 to $6,000 
yearly in professional fees making and fitting a 
loot specialty, openings everywhere with all the 
trade you can attend to: easily learned by any¬ 
one at home in a few weeks at small expense; 
no further capital required; no goods to buy; 
job hunting, soliciting or agency. Address 
Stephenson Laboratory, 18 Back Bay, Boston, 
Mass. _ 

$ 30.00 a week evenings. 1 ma<lc it with a small 
mail order business; continued my regular job 
daytime. Free Booklet tells how,^ 2 cents post- 
age. Albert W. Scott, Cohoes, X. Y._ 

SISO.OO per month or more on a $to.oo invest¬ 
ment plus 6 hours hustle daily, no canvassing. 
Brewer, 1510 St. Emanuel, Houston. Texas. 

$1 does it. Bank references furnished. In¬ 
vestigate us thoroughly, that's all we ask. Re¬ 
sults count. Our plan $1 down, S2 monthly few 
months gives you Warranty Deed to land. May 
pay profits $200 or more monthly. Maps, re¬ 
ports, established facts free. Address, Sourlakc 
Texas Oil Co., 867 De^Ienil, St. Louis, Mo. 

Patents for sale. To buy or sell patents ad¬ 
dress Patent Xews- 11 , \\'ashiiigton, D. C., only 
inventors* newspaper published. _ 

Start a profitable business manufacturing 
.“Puffed Crisp*. Delicious confection. Whirl¬ 
wind money-maker. Machine, Instructions com¬ 
plete $6.50. Samples loc. Bestever Products Co., 
2426-E6 Polk St., (Thicago. _ 

Make Die-castings. Sketch, Sample. Book¬ 
let and Proposition, 12c. Byrd & Blair, Box 
227-F, Erie, Pa. 

Build Up an Income in OU—Others arc doing 
it—Why not you? Today is the opportunity. 
Join our easy monthly payment plan now—it 
may mean hundreds in profits. Write for in¬ 
formation. National Oil Drilling Co., Dept. K, 
Houston, Texas. _ 

Start a Vacuum Clothes and Carpet Cleaning 
business. $150.00 for machinery required. Write 
today. General Compressed Air & Vacuum Ma- 
chinery Co., Dept. £. St. Louis._ 

Dollars Yearly in Your Back Yard. No gin¬ 
seng, mushroom dope. Xew' ideas. Investigate. 
Particulars free. Metz, 313 East 89. New \ork. 

Victory—Mechanical Toy Soldier window at¬ 
traction. 30 inches high. Salutes, turns head, 
points with finger, etc., as set. Well made, 
nicely dressed officers, privates, Uncle Sara, etc. 
Electrically operated. Does some stunt every 
half minute or oftener as set and will salute 
soldier and pay no attention to other if de¬ 
sired. Representative wanted in each city and 
town. Write for prices. The John M. Biggs Co., 
Box, 324. Chattanooga, Tenn._ 

Chiropractic—The Xew Profession. You can 
learn and earn your way. Practitioners earning 
$3,000.00 a year and upwards. Proficiency quickly 
acquired. Send card for information. Howard 
College. 515-25 S. Ashland Blvd., Chicago._ 

$10.00 a Day for Amateur Photographers. Ten 
cents brings the plan which has been success¬ 
fully operated. J. W. Bilodeau, Lydonville, Vt., 
Dept. 86. __ 

Iceless Refrigerators easily, cheaply built. In¬ 
structions, Blueprints; 4 different types $1.00. 
Bachman, Box 57. Fullerton. Pa. 

Name, address on a swell knife $1.00, on key 
ring 25c, agents wanted. \V. Wooley, Peoria, Ill. 
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Motors, Engines and Dynamos. 


Small Motors 2uid Generators from bankruptcy 
and receivers’ sales. Motors for all phases of 
current. Immediate delivery. Less than one- 
half regular prices. See display ad on page 
150. Johnston, West End, Pittsburgh. Penn. 

500 Watt Motors—Modern, cfiicient; cost me 
$10. Investigate! Duplicate! Clark, Barnes Road, 
Xewton, Mass. _ 

Gas Engines—ilarine and stationary, rebuilt 
and guaranteed. Don’t fail to get our price list 
before buying. Prices 50 per cent, lower than 
others. Write. L’nited Motor_ Repair & Supply 
Company. 305-309 Broadway. Xew Vork._ 

Wanted—Small gasoline and steam ^ engines, 
small lathes, drill presses and other light ma¬ 
chinery. Will pay high cash prices for good 
ntateri*al. Johnston, West End, Pittsburgh, Pa. 
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For Advertisers. 


It Pays to Advertise when Jacobus prepares 
the copy. Sales letter $1. Jacobus Advertising 
Service, 1073 Sanford Ave., Irvington, X. J. 

"(iuick-Action Advertising—How It Is Building 
Business for the Progressive Advertisers of 
America”; A little story of results told by the 
advertisers themselves—not the publishers, Vou 
will be interested in reading this little booklet 
which we have prepared for prospective adver¬ 
tisers, a copy of which will be gladly mailed to 
you upon request. It tells you how to talk 
business with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to buy it. W’rite for particulars and rates today. 
Douglas Wakefield Coutlee, 225 West 39th St., 
Xew York. * 


Patent Attorneys. 


Inventora—Send sketch of your invention lor 
advice regarding patent protection. Twenty 
years* experience. Handbook on patents sent 
free. Talbert & Talbert, Patent Lawyers, 
Talbert Bldg., Washington, D. C, _ 

Patents Procured-Trade Marks Registered — 

A comprehensive, experienced, prompt service 
for the protection and development of your 
ideas. Preliminary advice gladly furnished 
without charge. Booklet o! information and 
form for disclosing iilea free on request. Richard 
B. (^weii, 130 Owen Bldg., W’ashingtoo, D. C., or 
2278 -T Woolworth Bldg., Xew S'ork. _ 

John M. McLachlen, Atty. at Law, Patents, 

Trade Marks, Copyrights, 410 McLachlen Bldg.. 
Washington, D. C. _ 

M. F. Miller, Ouray Bldg., Washington, D. C., 

Patent Attorney, mechanical and electrical ex¬ 
pert. Best quality of work and results. Moder- 
ate charges. Advice free. _ 

Patent Attorney Electrical engineer, mechani¬ 

cal expert; thorough personal service. Frank 
Ledermann. 21 Park Row, Xew York. _ 

James N. Lylea—Patents, trade marks, copy- 

riglus. 734 *D Eighth St., X. W., Washington, 

Patent Your Own Inventiona—Save attorney’s 

fees; we prepare applications; furnish full in¬ 
structions and give satisfaction. Free informa¬ 
tion. Carl Larsen Co., Park Row Bldg., New 
York City. 

Protect Your Rights—Write for “Record of 

Invention” hich contains forms to establish 
evidence of conception of your invention. Prompt 
personal service. Preliminary advice without 
charge. J. Reancy Kelly, 732 -C Woodward Bldg., 
Washington, D. C. _ 

Inventions Patented, trade marks registered, 

labels, prints and publications copyrighted, rea¬ 
sonable fees, correspondence solicited, detailc<t 
information free, booklets. Jayoes & Jaynes, 
702 Kellogg, Washington. D. C. _ 

Patents—My fee payable in monthly install¬ 

ments. Send sketch for advice. Booklet free. 
Frank Fuller, Washington, D. C. _ 

Millions Spent Annually for Ideas!—Hundreds 

now wanted! Patent yours and profit! Write 
today for free books—tell how to protect your¬ 
self, how to invent, ideas wanted, how we help 
you sell, etc. 212 Patent Dept., American Indus- 
tries, hic., Washington, D. C. _ 

Patents auid Trade Marks Promptly Secured. 

Lowest fee. If not familiar with particulars, 
write immediately, Alberto Mendoza, Attorney, 
Box 251 , Panama, Republic of Panama. 
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For Inventors. _ 

600 Mecheuiical Movements, also illustrations 
and explanations of 50 perpetual motions. My 
book. Inventors' L'niversal Educator, 4 th edition, 
tells how to procure and sell a patent for your 
new invention. Government and other costs. 
Covers the matter from A to Z. 140 pages ele¬ 
gantly bound. Contains noted Court decisions 
on Patent cases. Mechanical Movements greatly 
assist inventors—suggest new ideas that might 
prove of great aid in perfecting inventions. Tells 
how to select an attorney. Has valuable informa¬ 
tion regarding Patent Sharks, Selling Agents 
and Brokers. Price $ 1 . Postage free. Fred G. 
Dieterich, 603 Ouray Bldg., Washington, D. C. _ 

Inventions Commercialized—Cash or royalty. 

Adam Fisher Mfg. Co., 205 St. Louis, Mo. _ 

Inventors join National Institute of Inventors, 

World Building, Xew York City; membership 
society 1,900 strong; will help protect, develop, 
finance and market your invention. Absolutely 
no charge. W'rite for booklet._ 

Save Money—1 will work out your complete 
patent application, including drawings, lor $ 25 . 
Ready for filing. H. E. Serner, Consulting En- 
gineer. Patent Expert. 1431 Broadway. X'ew Vork. 

Inventors—Protect yourselves. Record your 
idea before exposing it to anyone, even to us. 
Write or call. Inventor’s Patent Service, 21 
Park Row, Xew York City._ 

Sell or Finance Inventions—Send dime for 
sample copy of Mon^y-Talks Magazine. 70 -B 
Park Place, Newark, X. T. 
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Health. 


Tobacco or Snuff Habit Cured or no pay; $i 
if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. _ 

Pyorrhea—H. E. Kelly, D. D. S.. M. D., pyor¬ 
rhea specialist for 15 years, has developed a suc¬ 
cessful home treatment for pyorrhea. Purifying, 
healing, preventative. Full month’s treatment 
and booklet $1, Circular free. Dr. H. E. Kelty. 
106 Gladwin Ave.. Leonia, X. J. _ 

Cigarette, pipe or chewing habit conquered. 
Nature’s method. Guaranteed. Write for free 
brochure. Edw. J. Woods, TA-300, Station F, 
Xew York. 

_ Instruction __ 

Over 100 Branches thoroughly taught by mail. 

For “Free Tuition,” apply Carnegie College, 
Rogers, Ohio. 
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Continued on page J90 
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Tricks, Piiizles and Games. 

100 Kinds Wire and Steel Puzzles—C.'iialoe •'ind 

leader, loc.; postpaid. Western Puzzle Works, 
St. Paul, Minn. __ 

Tricks, Puzzles, Jokes, toys, Raiucs, novelties, 

doll and cane racks, plays, wigs, stage sup- 

{ >lics, escapes and illusions. Large 1917 cala- 
ogue free. Oakes Magical Co., Dept. 549, Ush- 
kosh, Wis. __ 

Blaek Art Hindoo experiments. 19*9 edition, 

J5C. Invisible ink. Free trick. Catalogue each 
order. Linhorst Magic X Shop, St. Louis. 

1000 Stage Tricks with 500 illustrations. Cata¬ 

logue, IOC.; small catalogue Iree. llornrnann 
Magic Co., Sta. 6, 170 Etglith Ave., New York. 

Magic— Lntertain at home. Tricks, puzzles, 

novelties. Big Catalogue A ^sc. Martinka & Co., 
Inc., Harry Houdint, President, 493 Sixth Ave., 
New York City. __ 

Magic—Card Tricks—Sensational escapes, jnkes 

Novelties. Everything in the amusement line. 
Large illustrated catalogue ol a thousand tricks 
free. Write today. Largest amusement goods 
manufacturers in the world. Heaney Magic Co., 
Desk 200, Berlin, Wis. __ 

All Magicians arc reading the leading magical 

magazine. You’ll like it, tool Sena 25c. for 
three months’ trial. Sample copy, isc.; one year, 
$1. The Eagle Magician, Dept. EE, Minneapolis, 
>linn. __ 

Send Stamp for Trick and Lists. W. Woolcy, 

Peoria, 111 . 
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Printing 


100 Engraved style visiting cards, toc.; kw 
emblem cards, 70c. II. Gregory, Warwick, N. Y. 
rrTnnnmm nTmniWTmmnnm BmimTTmmm ilinilimiini^ 

Cftemtca/s 


Rare Elements and their salts. We have the 
metal and salts of Caesium, Arium, Lithium, 
Palladium, Rubidium, Thallium, Strantium, Tung¬ 
sten, Titanium, Thorium, V^anadium, Vraniuro, 
Ythrium, Zircanium. Rare Hugars and Organic 
compounds such as Furfurol. Arabinose, Dulcit, 
Insulin, Laclanc, Maltose, Mannose, Dextrose, 
Lcvulosc, Xylose, Rafiinose. For^ Analysis we 
have a fine grade of Perchloric Acid at ^.25 per 
pound; also Osmic Acid at $3.25 per grain. Write 
for particulars. Ziegler Experimental Laboratory, 
Rochester, N. Y._ 

100 Chemicals—Young Man $6—Complete chemi¬ 
cal laboratory. 100 chemicals, as mercury, 
iodine, silver, molybdenum, together with 96 
others, generous quantities, also chemical glass¬ 
ware, blowpipe, etc. Prepaid anywhere $6. C.O.D. 
terms accepted. Full list on request. Borough 
Chemical Co., Successors to the Swimmer Chem- 
ical Co., 1904 Park Place, Brooklyn, N. Y._ 

Chemicals—Amateurs and experimeaters buy 
your chemicals from us and save money. Prices 
25 to 50 lower than others ask. Write for our 
price list and be surprised. Jos. Simpson, 3880 
Windsor PI., St. Louis, Mo. _ 

Standard Chemicals and^ laboratory apj^ratus, 

cheap and reliable. June list, 5c. Franc, Eureka, 
Ilk_ 

Chemicals in sets, $11.50 to $46. Write for par¬ 

ticulars. Ziegler Experimental Laboratory, 
Rochester, N. Y. 

piHffiwwB MiaBwuiHiifiu tfflmmntiTfTft^ t ft 1 inc.ion nnrnutnnrininitinnioniinn 
Miscellaneous, 


Big Money—Raise rabbits for us. Belgian, 
New Zealand, Flemish Giants. We sell stock 
and pay $7 pair. Express all rabbits raised from 
our pure bred stock at our expense. Contract 
and literature loc. None free. United Fur & 
Produce Co., Inc., Dept. 63, 3017 Wilson Ave., 
Chicago. _ 

MarvetousI Send for our time-saving multipli¬ 
cation table. Products of any amounts readily 
calculated. Handv pocket size card. Price loc. 
(coin) by mail. Remittance with orders. Tabu¬ 
lated Information Card Co., 2040 Chestnut St., 
Philadelphia. Penn. 

Closing Out Sale—Get one of our Dollar Add¬ 
ing Machines. 75c. while they last. Smith & 
Gates Co., East Troy. Wis. _ 

Typewriting—Nc.'itly and correctly done. Manu¬ 
scripts a specialty. Essays, speeches and let* 
ters prepared for all occasions. John H. Owens, 
5.^ East 41st St., Chicago, Ill. 

For Sale—Young New Zealand Red Rabbits. 
Winner four silver cups this season. Per trio 
^5. White, black, chocolate mice, four pairs $2. 
Extra female yyc., males 2^c. .Natural Bridge 
Rahhitry, 44^ Natural Bridge, St. Ix>uis. Mo. 

""start a profitable ^ business manufacturing 

"Puffed Crisp." Delicious confection. Whirl¬ 
wind money-maker. Machine, instructions com¬ 
plete S>).5o. Samples icc. Bestever Products Co., 
2426 —E4, Polk St,, Chicago. 

ii~iii I — ii ijijiiiiii athl " amr*. couiifflisiin 

For the Hair, 


I was Bald. Obtained hair growth hy an In¬ 
dian’s ointment containing genuine bear oil and 
rare plant juices. Many others have g09d hair- 
growing results. Will send liox, postpaid, with 
recipe, loc. John Hart Brittaiii, 150 E. 32nd St., 
BA-300. New York. 


Books, 

Books for Real Live People. Lists tree. J. E. 

Shcrulaii, 417 E. 151st St., New York. _ 

What Every Draftsman Should Know. Very 

useful booklet. Price 12c postpaid. Wack Book- 
let Co., 1943 Patten St., Philadelphia, Pa. _ 

Dear Reader— H Occult, New-Thought and Sci- 

eutilic books appc.il to you, send for my catalog, 
it’s free. I have books on Pers9nal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Seer- 
ship, \Vill, Mind, Hypnotism, Messmerism, Char¬ 
acter Reading, Healing, ^lysticism. Success, 
Salesmanship, Mechanics, Entertainment, etc. 
A. W. Martens, J-49, Burlington, Iowa. _ 

World-Romic System, Masterkey to All Lan¬ 

guages. Six Textbooks, ^1.44- French Chart, 37c; 
Spanish, 37c! Aviation Dictionary, $1.50. Frcnch- 
English Aviation Dictionary, 6ic. Languages, 
143 West 47th, New York. 

Applied Electricity. Electroplating, motors 

X-Ray, wireless telegraphy. 350 pages, 214 illus* 
trations, 60c. Ask descriptive circular. T. Perez, 
729 McKinley St., Elizabeth, N. J. 

Be Healthy! Succeed I Read ‘‘Sincere Words," 

1919 Wonder. Original, Practical. 20c postpaid. 
Success, 1943 Patton St., Philadelphia, Pa. 

Nature Laws every married and engaged per¬ 

son should know. Two volumes complete, 50c. 
Over 200 Practical Suggestions for starting your 
own business, 50c. Central Company, 599 Ninth 
Ave., New York. ___ 

To Get Better Pictures: Read the Amateur 

Photographers’ Weekly; illustrated; weekly 
prize competitions; print criticisms; many 
unique features; $1.50 per year; three months’ 
trial subscription 25c. Abel Publishing Com- 
pany, 401 Caxton Bldg., Cleveland, Ohio. _ 

Old E. E. Back Numbers: We have some valu¬ 

able old E. E. back numbers on hand as follows: 
,915—Jan., Feb., March, April, May, June. July, 
Aug., Syit., Oct., Nov., Dec,, price each 35c. ipi6 
—Jan., Feb., March, May, June, Nov., Dee., price 
each 35c. 1917—Jan., April, May, June, Aug., Nov., 
Dec., each 35c. 1918—Mar*i ^^ay, June, 35c. July, 

Aug., Sept., Oct., Nov., Dec., each 20c. 1919 

—Jan., Feb., Mar., Apr.. May, 20c. We can fill 
orders at once upon receipt of your remittance, 
and if you have not these numbers already, now 
is your chance to get them, as they probably will 
be snapped up very quickly. Experimenter Pub¬ 
lishing Co., 233 Fulton St., New York City. 


_ Blueprints, 

All Audion Circuits—See Wireless. Address 

"Radio,** Post Box 346. Yonkers, N. Y. _ 

Blue Prints—FL P- gas engine, 30c.; H. P. 

steam engine, soc.; l 4 H. P. ooiler and engine. 
70c.: all 3 for $1. Circulars on castings and 
engines for stamp. Universal Gas Motor Co., 
364 ^lonadnock, Chicago. __ 

Amateurs—Blue prints furnishing wiring dia¬ 

gram and all data necessary for construction 
of (Paragon RA6) regenerative receiver. Price 
now $i postpaid. Radio Research Laboratories, 
2148 Fifth Ave., Troy, N. Y. 
uiiiiiiiiiiiiii iiiiiiii!iiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniini!!iiiiin)iiinii)'ji] 

_ Stamps and Coins, 

Collection of Coins from twelve countries, 

50c. (’oin Co., Box 465, Dayton, O. _ 

2000 Different Stamps, complete collection, $1. 

Stamp Co., Box 465, Dayton, Q. 

California Gold—^Juarter size, 27c.; half dollar 

size, S3C.; dollar size, $1.10; large cent, 1820, and 
catalogue, 10c. Norman Shultz. Kings City, Mo . 

Fortunes in Postage Stamps—Start stamp 

business of your own. Send soc. for sample 
stock, worth $1.50. M. Shedel, 29 Collahie St., 
Toronto, Canada. ____ 

Stamps —€1 All Different Free. Postage, 3c. 

Mention paper. Quaker Stamp Co., Toledo, O. 

500 Finely Mixed UniUd States or Foreign 

stamps I2C. Philatelic Star, Madison, N. Y. 

100 Different Stamps 10 c., 200, $ 25 . ^lichaels, 

5600 Prairie. Chicago. _ 

Best One-Cent Approvals in America. F. P. 

Hand, H17 So. 60th St., Philadelphia, Penn. 

Free—Packet valuable stamps to applicants 

50 per cent. Approval. Benj. Forbes, 160 Devil- 
liers, Pittsburgh, Penn. _ 

Free Stamps to Approval Applicants. 3c. 

llarland Burgett, 4>9 Spring St., Lima, O. 
I4HIMIIM I Hi I H-H I JH-II IIIIIIUII MllllllllWIlim^^ 

_ Old Money anted. 

We Buy and Sell Old Coins. $2 to $500 eacli 

paid. Kctp All Old Money; you may have valu¬ 
able coins. Send 10c. for New Illustrated Coin 
V^'alue Book, 4x6. Guaranteed prices. Get 
posted. Clarke Coin Co., Box 110 Le Roy, N. Y. 
iiimmnTO ■ ,iimmni iin!mini nmniniininnifmrTn:iiinnTiin[niminmmiiminii^ 
_ Postcards, _ 

Everything in Postcards—Live-wire list Iree. 

Worth-while samples 25c. Mention subjects 
preferred. Mutual Supply Co., Bradford, Penn. 

Five Prettiest Women Cards—Hand colored, 

25c.; caintra bargain list free. Chas. Durso, 
Dept. 41, 25 Mulberry St., New York City. 

I I lit I —HI III ' lIllllllMHtlllllllllllllllllllllHHUIIIIllllUIIIIIIIIIIIIIIIH 

_ Matrimony __ 

"Get Married'* Ladies, your description pvili- 

llslied FREE. Write Cupid’s Princess, f.ock 
Box 382, Burlington, V^t. 


fr irc/(’SS. 


The Audion Bulb—Its early history and de- 

vclopiuent, electron theory and trigger action, 
also of blue prints, hook ups for receiving 
damped signals using both air exhausted and 
gas bulbs, receiving undamped signals and re¬ 
generative circuits, two-siep amplifier using 
same (A) and (B) batteries for both steps, 
wireless telephony with the audion. llow to 
build a one to one transformer for use in an 
niulion amplifier. Gotten out by a chief elec¬ 
trician (radio) U. S. N. For the amateur. Price 
$2. Address "Radio," Post Box 346, Yonkers, 
N. Y. 


We Fully Qualify You by Mail for the Gov¬ 
ernment lirst-graae commercial license as a 
wireless operator, fitting you for positions in 
merchant marine or land stations. Positions 
pay $110 and living expenses, up to $3,500 yearly. 
Our profit sharing plan guarantees a saving of 
10 per cent, on tuition to successful students 
and estimated saying of jo per cent. Free post 

f graduate course in our Washington school, the 
argest in America, w’herc we have daily attend* 
ance averaging 200 students, expert Government 
instructors, and full equipment. Most thorough 
course. Illustrated catalogue and details of 
profit sharing plan on request. Service Radio 
School, Dept. E, 902 Pa. Ave., Washington, D. C. 

Now That We’re Alive Again, Keep Alive 
by reading the "Aire News." The ‘‘Aire News" 
is a monthly amateur radio magazine contain¬ 
ing many novel departments and sure to please 
either the novice or expert as it contains live, 

E ^PPy* simply written articles interesting to 
oth. Yearly subscription $1.50 or three months’ 
trial subscription 25c. Be progressive. Send 
your subscription, regular or trial, immediately 
and receive the "Reopening Issue" which will 
he a rip-roaring success. Delay means your 
missing much so act now and subscribe today. 
American Institute of Radio Engineering, 
Omaha, Neb._ 

Radio Apparatus of Quality—Manufactured to 
your own specifications. Radio Engineering 
Company, Baltimore, Md. _ 

Amateurs!—Special cardboard tubing, impreg¬ 
nated, for receiving transformers. 5 and 5^2 
inches diameter. 25c. per foot, any length. 
Postage included. Maier & Company, 335 Last 
93rd St., New York. _ 

Radio Amateurs—Now is the time to get your 
stations in readiness. Everything lor the 
amateur. Send purple stamp for circular de¬ 
scribing STANDARD apparatus only, at prices 
that will save you money. Crescent Wireless 
Supply Co., 1500 Lafayette Ave., Mattoon, Ill. 

Switch Points—Binding posts, switch levers, 

and small parts, send 2c for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 
Church St. (Harvard Square), Cambridge, Mass. 
Complete Receiving Sets $8.50, $9.50 and up. 

Instruments, parts, minerals. Circular for stamp. 
Inquiries invited. Jenkins, 923 Purchase St., 
New Bedford, Mass. _ 

Blue Print Code Charts—All codes; fine f^ 

laboratory. 13c. each, two for 25c. A. B. "Lab." 
Co., 1315 E. High St., Davenport, Iowa, 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiilillllli^ 


Cameras, Supplies—Photo Developing, 

Clean, Neat, Perfect Kodak Finishing at the 

lowest prices. Work returned the same day re¬ 
ceived. Send film lor sample^ print and copy of 
Catalog on Developing, Printing, Enlarging and 
Hand Coloring, also copy of Photo CraftMaga- 
zine, which will help you make better pictures. 
Photo Craft Co., Box 69, Ann Arbor, Mich. _ 

Mail Us 15 c. with any size film for develop¬ 

ment and 6 velvet prints. _ Or send 6 negatives 
any size and 15c. for 6 prints, 8 x 10" mounted 
enlargements 35c. Prompt, perfect service. Roa¬ 
noke Photo Finishing Co., 255 Bell Ave., Roa- 
noke, Va. _ 

Special Trial Offer—Your next Kodak film dc- 

veloped, 5c. Prints 2C. each. Moser & Son, 1919 
St. James Ave., Cincinnati, O. _ 

Slightly Used Cameras—Bargains, Send for 

list. Clameras exchanged and repaired. L. Huber, 
1146 Stebbins Ave., Bronx, New York. _ 

Free—Developing, prints 3}4 x $1/2 and smaller, 

25<2C. 8 X 10 enlargements, 25c. Try us. (jcni 
Studio, 462 Wabasha St., St. Paul, Minn. _ 

Any Six or Eight exposure film up to post 

card size developed and printed, loc., or enlarge¬ 
ment, 8 X 10, your favorite negative, 20c. Special 
introductory offer to show high quality work. 
Associated Photo Cch., Dept. 12, Cincinnati, Sta. A. 
iiiiiiiiiiiiiiiiiiiiiiiiiniiiiiHiiiiiiiiiiiiimiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiilll^ 
_ Song Poems U^anted, 

Write the Words for a Song—We write music 

and guarantee publisher’s acceptance. Submit 
poems on war. love, <»r any subject. Chester Music 
Co., 018 So. Klichigan Ave., Room 265, Chicago. 

You Write Words for a Song—We write the 

music, publish and secure a copyright. Submit 
poems on any subject. The Mctroo9htan Studios, 
014 Michigan Avenue, Room 113. Chicago, Illinois. 

Write the Words for a Song—We revise poems, 

write music and guarantee to secure publica¬ 
tion. Submit poems on any subject. Broadway 
Stu<iios, 1970 F'itzgcrald Bldg., New York. 

Song Poems Wanted Send today for valuable 

information free. HnmnicI Music Co., Clarence 
Bldg,, (Cleveland, Ohio. _ 

Music composctl to words. Bauer Bros, (for¬ 

merly of Sousa'.s Bnn<l). Oshkosh, Wis. 


You bcne6t by tncntionxng the *'I£lcctrical Cxpcrimcntcr’' uhen writitig to advertisers. 
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OREATESTTOV SENSATION OF THE DA)n 

FIGHTING DREADNAUGHT 

tr SENSATIONAU.Y REALISTIC III 

Her* I* • OVJde* of Simplr turn tho li»odl*. 
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“SAFEH I St” PIMS 
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lAaalrwmM aa4 lha Uka. T"# 
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INKLESS PEN 
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MOVING PICTURE MACHINE 



aa aa tba Uriar iBAchins*. V*ry MAlly in«nas»d. 

Good Varisly of Rims alwsrs abtAioAbl* 
DftlOir Camplato RO Postpaid anywbar* 

rnll/H ONLY InoludlnffTwo films 

Citr»rilma,fSo*aoh postpaid 
THIS IB A GENUINE MOVING PICTURE MACHINE 
and iho motion piciure* aro clear, sharp and dtstinci. 
Tha Movlnc PIcturo Machine is flnely conslruciod. oni* 
carefully put toaethsr by skilled workmen. It Is mode 
of Russlin Metil, htis a beautiful flntah. and Is oper 
ateU by a finely constructed merhsntsm. The projpcl' 
Inc lenses iro csrefully (round and adjusted, triple 
polished, standard doubt* eilra repecior, throwinp s 
ray Of llcht many feet, and enlarging the picture on 
the screen up to three or four feet In area. The ' ^ 

light la produced by a safety carbide generator, 
such aa Is used on the iorcest automobiles. This 
throw* • daxillng white light on the screen. 

It Is a solidly constructed and durable Moving 
Picture Machine. The mechanism Is exceedingly 
simple and Is resdily operated by the most Inex* 
perienced. The picture* showo hy this marvelous 
Moving PIcturo Machine are not tho common, 
crude and lifeless Magic Lantern variety, but ara 
life-like photographic reproductions of actual!, 
scenes, places, and people ivhivh never tira Iti 
audlencea ThI* Moving PIcturo Uochine has 
caused • rousing enthusiasm wherever It was used. 

JOHNSON SMITH & CO. 


Oepta C 8 3224 N. HALSTCDST.a CHICACd 
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SIMPLEX < 
TYPEWRITER 
ONLY $2.50 

Cheap 8ut Good. 
So SimpI* a Child 
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We Guarantee the 
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Wonderful X-RayTube 
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eoiflUDN ROPE SPLICING 

USEFUL KNOTS* HITCHES, SPLICES, ETC. 

Hsa piflfrsBt Kopts Art Msd* *ed Whst Tbty Ar* VkB Fsr. 
Mspti ts Ua< and Kosti t* Avoid. ^ 

A nest practlcsl bsodbook glrlng comptet* snd 
simple direciloo for niAklcnr sli tb* most uwful 
kaou. bltcbes. clgCtes. splices, etc. Oter 100 Ulus' 
trstkms All shout *»lre rope ttiiebmenU. tubing, 
blocks, ttckles. etc. S7 HersTdic Esois Dtuslrsted- 
Of crest rslu* to mecbsolCS. rlgcmy CkmOdlr MU' 
men fries 20s p. pd. 

Johnson 6nUtb « Co-. Bept. CHICAGO 


LUMINOUS PAINT 


Mak« Your Watches, Clocks, Etc., 

Ocafl, oBobtalnabto axaapt St 40 ararhltast pHea. wa faaaa at tori 
nradoclop thto ramarkahto LyUltmuS PAINT, wt' " *■ 



P'«<l«'oF.thto ramarkahto LUUINOUS PAtfiT. whtoh. ml< 

^^k’ texs!r& ss*-aSi;Tr|r,*^ SffaTK^si 

&gSr2'd";7psfer*iX£r*rs;’?e:::*i^^ 


MUSICAL KAZOC^ 

n caa, wiLoosi firrnnm m i 

,.>»pcs<hee<r(u4Joesw» * 

ag.lmitau 
so, bird 

baaptoa. Inara draw, fteck and jodr, 
ate- No balaa la Anger. It to alinUeltx- 
Itaalf. Pradoea* aicaUootmoale. Toa do 

to.!.*,* dw.*_ Is ^wd —a Iwanj ^ ^ 

-llaod vlik 

It aodatT waatiiin, 
-_eb aatartatm*^. 

.. -- j. pletdt*. MUBgs.‘ax- 

-M. Jart tha thing for cborMaa a»4 

ahaw*. birfcto aod marrbln g ckaba. au. 
gxeatlant for ml w toatnsnantB) ae- 


MAGIC FLUTE 

WgBierWIy Swed 

TMd uid Hosical 



LOVE LETTER INK 

Writing written with this re¬ 
markable Ink vsnisbe* en¬ 
tirely In a few weeks (sooner 
If desired), leaving the paper 
QUITE BLANK. ISO p. pd. 


LUMINOUS INK 


Ilka ri'w. QolUf lnrl«ibla at dsytima. Vrrt 



oca b; 


i'roTr^’*, 



br lha Um of lha An,*ra of lha laft h-i-O, *a4 
wnllabarngptoead la poaibo^ another balluoea. 
rdlr niak<.a ica appearane*. F.o*l r lha magtoto/ 


SpparanUr foffer* from aoma klod of ai-... 

anothar ball to lha reaalt. Th* fcai can than b* ro- 

-' lha ball* dtoappaaring ooa after anotbar 

- 1 remain! I( I- a aarr lolaraaUn, Uielt that 

U aaliaaaallr performad br followina <ba diraedona 
•hat acfompany U* appagaiot PaiCC. IS Cf WTf 
auSTPSIO. kOHNgOfI wWfTH tt CO. 



A HANOftOMC ANO MOST Cf FECTIVC WCAPON 

Maasuraa but 
4^ Inch** lens 



a 


jottasoN gwiTN a L9, 

COOO LUCK RINC 

-X ^ /y A VeRT^aStri;!; 

and oneomamai rtoe. 
-.•Mwa- mada af gonmatal. 

Saoll and ero-aboo* 
daatga. w tbtwo hnU 

iiSi*k.i^2r‘*o:fa?’K 

-rea. A ne»er fall¬ 
ing abieet af Inttr- 
aaU It la aald br 
naar to bring Goad 

Lack to lh<-- 

banea It* ru_ 

Laos lling. a ‘d wMIet 
wa will aot paaluealr 

ronranuw uai, n to aoaUJnlr BeerTaa>aoa ri-- 
th«« foa will laka s prlda id waartog. Tbar wo.. 
maOa to oall at M canto, bot aa a aperial bargain 

-- wa will aupply Iham to coiteaMr* maot'oning ihia 

IS CENT*, paper, at NaXr **10*. elg.. OMLY 3* CCMTS. 
- PMTPAIO. JOHMSOM SmI*II a C& 


lha aaar loereaaiog dawaad far a raealaa# ih*i w*«i.l a—...... 

faght walgbt *110 ^ aaaantUI faataraa af INkaiwiar baa PaaaUaaMiHv. It to 

-•• laita. ra< iaN*t M «e«<tiea and aarrleaabla aa (he moat .**.«.••# waapM 

a bar. taarr lady tha*Id bar* a reaetavr and ahewM hnaw bow fa, aa* It. 
ar* to aa aafar ar batter aa* mad* than thi* A greai f•*!*/! •-» tu Mfoty 
jww IMt raarda agatost arddantal dla'ba/,*. ouh.na itpoita aafa far r**"d 
a and todiaa. Tha IllostraUa* gia«* an 14** *f l<* aapaarane*. bot It aioai t>* 
aaaa and oa*d toM lharaogbl* appaeaMiad. Tha ammwarban uaad 1* Uia aui-d- 
ard .XZ-ealibaa uhartl eanridga abtaiaahla anrwhara. wr rao may abiaW tba 
eartrldgaa froar oa loartrtdga* tw ah-ppad aalr by *«,*«*!i. Th* rora***# 
A/aa an ahato la ao* toadl^. Tha aperalran af toa (h*rg>r« meehamam to at- 
tremair rapid and ahaalotaly aatUhlai *i« wall tKaad abau can b* Head to a* manr 
■a e anda, Th* raraltar to eaey wall eaertroeiad, wlih «n**t nirkal ptaUd Autad 
Wralar cf iiadar. axdU waigbaaaly «H waar**. Th* Sruw ■/ •*« a.*, a.**'.** 
U v»r SSpSO. «4*t b, **a* gaatoato la aa, add****. dOMSSOn SkilTM * CO. 

WATCH CAMERA 

The meal wendarful and In* 
ganleu* Camara mad* 

It I* bot I Ittls larger tbso a 
watch, "bleb It cloaaly re- 
Srmble*. Too cso carry 
tbs Cjiae sboot to yooy 
pocket sod tsks pie- 
torra wUboot any oo* 
befog the wiser. 

On* Cfnt s Pleturs 

Tba Expa load* In dayltobt 
with is Expaaara FiSm. e~to 
lag ae. too* lha sKtvr* tol- 
lag part af a whato der a "ito 
Ing ato/M bad fa* lha oamiaal 
*am af ZIe-On* cent a ptofara. 

taeatod. Th* phato* d/Ss I/ti wag 
bt entorgad to acy als*. 

QUICK AS A FLASH isr-’fA fssrs..itsa; 

Endoraadbr anatooro and yrataaatoeato lha world a**/. Zharangbiy 
arlattM ai^ dcT.laplag af AI«m iu.C th* 'am* a* ordtoarreawiara^o da-ly^«by 
tbapaile*. aawapapar Mowrtor*. datoeti#**. sod tba gaaMral pobfe. Im PWISh t 
braETfara ba... S;g5"ir2S'^’CSi 

^'TfTisb 

Jolntsoa Smith E Cl, D«pt E 8,3224 N. muti Su, Chioio 



nw«orraf?U*r! ihagp nWaUr<- 

martat- alx* aa priat DorwttoalaBdin*. 

CxiM WateN Cafwar ~ * 

fim lOe 


This 

WITH 


tOAOED CIGARETTES 

L«* O gla.rr Siaa-wtlaa, Oat 



THE “UniE GIANT” 


mtalss 12 


islimen Smith A €«., •*,«. (•B 


SERPENT'S EGGS 

Each boc contains 12 EbtEL 
whieb are oo larger “ 
a graio of oats, 

Wbeo lit wltb a 
msteb. however, 
each one gndo- 
ally batches itself lotos Snake severs] 
feet long, which curls snd twists aboot 
in a moet lifelike manner. Frloe par 
taxlOSrpattpsM. JPtosM Initii A Cs. 

CIGARETTC ROLLER 

- Very oeat 
Snd handy. 
Weighs less 
tbao iQoarter 
of so oooca 
It mskes bet¬ 
ter cigsrettee 
tbsa yoa cso 
buy ana makes 
fbem essfly tod qolckty. Yoo can use 
joat the loba<^ ton prefer sod tbos hare 
alcer “smokes" tbso ready msda sod 
more of them besides oariog obcoi half of 
yoormnoey. Jost try one sod make yoor 
clgsrettes Jost to your own liking. Rrtca 
inly lOe as 3 for ZP« MMtwaM, "Ttb foil 

instmeUons for use, JBhrms sailed CO. 


TYPEWRITER 

4 First Cla>* 
Writing 
Machine 
ror $1.26 

* wr act lluJaiy,*. 
erf*« 11.Z6. Tbara 
toouaandi of pn-- 
_wb-. wooidllkato 


Bty.-- 

;nd aor Liul* CUaU --... -... --- 

-->o, ao that any ooacao oukk >7 toa/O to oaarato 

It. and write a* rapMIr ai lb«r woald with p*a aod Ixi*. Th# fatura 
of th* alphabet moat frequeot r o»*d balog aa groopad aa to «nabto 
onatowrll* rwptolr. lha notoeral*. 1 to 10. and th* paBctoaOoa 
■tor-a balDg togeth*/. With thi* macbln* yoa eaa aeod ro-T b^l 
girl trpawrt toa loea totter*. *dd/-*4 en«*topea. mak* out bill*, *jF>d 
do almoat asr kind of work not reqolrlng alar** expeoair* ouehlna. 
With each typawrller w* aeod a P<b# Pfmk androlTprlotod Inatroe- 
Uoa* for osiog th* Bachla*. Prie* eawpUU *1.20 br - -- 



MYSTIC SKELETON 


w Ksuaie afM! perxoiiB Tunouw 

rrratioot aad nmaetoeato wb I to V 
th* operator nar b* asy dto- 
tooea from It. Toa Agor* may 


Whao h 


baanoBlAad br tha ■ouctator*. 

back to to* 

--.._plr placed an 

g enur or tabto. wbao It will 
airinlnfl^^li^rn(na_>ri>1nTTii1_ wfto 

w^t^eT^lt -- 

toadlly loafca It porf c 


- —- __-'f tj^ «p<_ 

sd op. (toaeo. etc. W'a o*nd fo 
a*Vctot>. 1y tha aid of wblw 




MIDGET ILLUSTRATED BIBLE 



PAGES of to# KEWTESIA] 


A fifUt CwiMHy 

Ttro SmaOesf 
•IMa U Is WarM 
Th* Mtdgot Bfbto to 
■ parfact gam. Ofd a 
workofart. Icia 
about to* alia af a 
O o * t a g a ataiDB WM 
moOUna TWO liVN. 

- O AND - 

ptofaaaly .— 

- It to aald „ 
b* Boaa to b* 


sctealf, baaaan, *to. Scod l«c s (rv sod (ry >*• 



-b* ptorad epoQ th* Humana 

„ irithout pracUe*. m It to aimeat . 
wif-ptormg laaiTomeot. WlicA ptor*« 


atoer mailewJ laatrument. lha rffact w 
elmimmg. lyaocOooa fat 


UH. «iu>«r wii* or 

Stow moalcai laatraaaaato. Mn IStp. pH, 

III the Latest Surprising and Joke Novellles 

CK7:i.*Trr?2rlC!:f*« • • |g I* 


Pl«apatr«'* Snaka (ray Hfallk*)’ iSa 
faiy Utoi^ If^ raw frta.4;) to 
Itoad Auto ramal* <L*uat) . . . tto 

MratertooaCboat. ahUaoatalibt Ito 
RoStor Raior laerTfermldablal , XOa 
aubher r^“ 


‘'rig 

- ----pato .... tto Wtr* n^eo. Ito!s dlSa^C n:M 

dtflssos 5i«ini*C8, Oaiit.ES, 3224. f. Hsisted *L CHlCdtt 


X Rar Noaalty 
TH/a Peoefl . 
RtoOwT*.^ 'a goad )ok*> 


Pr»*r IdadwtfcaSw 

^ •rwivSlMmJ a a * , , ♦ 3 

Tambi«r 


•f CFBTiUtMl 
rat^rsoo* Tombit 
„ IneCal* Tvtok - , . . 


The CONJURER’S CASKET^ 

« Afpantss sad Oirtetiarr# far • Koaibtr sf M yit sri ast TrMit 
CtRiBh fir as Eintirs Cvwleg’t EatsrtiiMi«pl 
ANYONE CAN DO THEM 

Itl* great fin ttratifrlag row friend*. Get tola Ca«igTW**C*b- 
tsof, and roe will ha to* eieaeroat feDow to roar diiCriet Jt ewiV' 

*»!"» toa apparoto* for aaaeo Ar*b-**t« trleka, locludmg Tb* OUa^H 
paartag Ro**. that, whao placed oo (hotapal of roar coot. raaMba* 
bom iSgbt at wiU; th* Magic Vaa* and ^1 Trick •* Wo^eo Bali i* 
placed inaida, and opow rcpUcing to* Ud baa,dtoappao>cd 
foond to aoeEWOO* *1** a parketi; TIi* MagK Nad with wi>»ch 3 


o ewo: th* Waodarfol Card Tnek 



to th* litti* wooden bamT. asd, 

_j*ngo tato ■ CTilo of *0001** 4*- 

r graaltaUoo (auapend* from th* palm of 
Vaoiah mg Coin Trick (* coin to ifroppcd 
r*".ah^. With th* WT*B trleka do- 
trick, ae that anyoa* can raadilr per- 


tha baod, pot*. eha«a, wall, clothiag. ale.I; Tb* GUaa Gobtol and Vaatolimg Coin THcbT* 
tola a gUa* of water, aad wbao to* water to poand oat th* eoi* ha* r*".ah^. With th* i 
aeribed abor* wa aead fall printed laacroctlona for performing each (rick, ae that anyoa* 

form all to* trleka to th* great amoaemenl af thetr fneodaor lb* pabiK. Aor boy *t oediai- ____ 

with thtoCablrurt of Trick* la hi* poaacaaloa, ean rl»* a car lor eateriainmeoc not lofeoer ta aoma eento 
magleUii*. ncaldr* th* trleka ewetalned to to* Cabloat. toe** ar* twenty■ At* other f **ta and IlhaUeLaTolli 
expUloed with (all priotad Ig a poc tk aia, fW which yo* ran eaailr make ec pe o t ui e th* necaaaary apoaratoa 
Amowt them ar* Tba Moom In a Pact ol^Card.. Th* Drawn r«r^Th*T<a1 TWek, To Kno-fc a Tumbld 
Throorb a Table. One Cent Robbed Into Two. To ♦lod th# Nufober tSA^kt af, Ureienoa* Weddhra Rin, 
ale. Waalao oend th* aeeret of pertoniUog threw woeidarfal eUg* traeka.aa follow*: Tbe Ara o( Owmat 
toga Wwmao, Walk*** an to* CelUag of a Roam, aad the Dlaaprwarlnc lady, together arlth ai - - 
Icgardemam aod raloahto biaCS h> MAtgor cosjsrart. rlUGK COMPLCTX OSLT SO CDITS. 

JOHNSON SMITH & CO.* Oept. E 8. 3224 N. Hglstetf Str««t, CHICAGO 

The Newetl Novelty Aerial Balloon 

.Sas5!s'i!?fia4js«sp; SiSilii’s 

■a^ura* elxtMO isabeo l*a« to blown npla toa u«al way and. 

> OM^ 2 ta* 2S* pgd; 

JOHNSON SMITH & CO.a Dept. C 8. 3224 N. Halsled Stroef, CHICAGO 


Mass:^ 


^ _ 

' ^ ^ UPWARD, the'SH.(neb pfwpeUc 

UVELT RATE. Tba effect to etetSiw. ft to a graeJol Sira that mtoe* th* 
May b* opad rapaatadly todoon or audoon. An tonrowety totarnatug toy. 


RUBBER STAMP 

75c 



Here Is Lbo Prettiest rohber etsmp yot? ever eaw. At eery 
BTrst cost we have bad this dcBign specially rnsraved for oot 
customers, snd it csimot bo ob^ned except 
design is omameolaJ, wiUi florml dewralions. with a hsaotiful 
doTo Iq tho upper part couTeying its roessags of love, the de¬ 
sired name or nams sod iddressoemg tAate7olty displsyed in 
tho ceoter. With this rubber slsmp yoo «Q brand your 
psper, envelopes, postals end other stotionery Md ^o 
rateud unlQ^ design will bo admired by all. Placed upon tho 
outside of envelopes, rsekspes ond other mail malt«. It en- 
sores their return to tho lender In tho event of ooo-delivery for 
any reason. It looks very pretry stamped on books, mwc. 
photographs, etc. W'fth each stamp we InclnJo a selMntang 
stamp5ad and a bottle of lok for re-mkirg Iho pad, and the 
PRl^of the COMPLCTE OUTFIT, la box, is ONLY 
TS CENTSr POSTPAID* _ 

New 

Vamping 

Card 

M« Taaa*** Ma*4*# 
t grpfialagiy Storai* Sr* 



14 of OOT aaw VAJLPtoU CARD t«(aeio« to* eorU opngoi mm w* pmn* B*r*>« 
w* ran at a*ew Vamp away to toowaand* af Seng*. Ballad*, WaJtta*. Rag TiM, 
tg.. wte.. oanol to a rrofcaaloiMl Uuaielan. Holu>owl*dg* ofmoaic I* raoolrad.. 
ftar raln^t a (aw Uaw*. yoa will ba abU to dtotwoo* thg mti af th# ¥*■*• 

------tolttl.Cg..ej»aES 

Balter Beaiu 

Th* Haw EdiWaV*ratoU* Wangto 
Crow* (o An satotviahing rize. the Begaa 
meoauring ftom 3 to 6 feet long *ad 

waigbing anylking (ram 10 t* IS Ua aaS 
vam Mar*. On* Ba** ■* iiifi*,<nt (ar a (*!*- 
■Jy (ay paaatal wMala Very pal*<«fal* aaj 
nab I* BtflrtUaw* •nayanala. Tk* dabul* 
Bvllary Flafar <• a,,eh *ppr*aiai*4. Tb* 
Vini* ar* ranly grawn. *«rj aralAc. aaj a 
*•*,! w«(c*i»* and >atubl* aaianct la rant 
cardan- Try Ihcaa: yaw wdi bad (kato lb* 
■ ait dabama* afgalaUa yaw ba** vm* 
laMad. Iwpariad diracL L'nabto.ubla alM* 
wb*t*. 5*mpl* pwekag* *1 5a*d* with laO 
dirccfaaat far cniuaaiing and eaakag. 25*y 
paatpard. 

lOHNSON SMITH 4 CO. DEPT £8.7234 H. HALSTED STRETT CHICAGO 

SHARPEN-M-ALL ^“^TROPPER^*^ 

SHARPENS EVERY KIND OF SAFETY RAZOR BLADE 
Sho/pena (he Citirllc mnd Durham Duplex both edgra •! one tune 
tlSO S»4/V£>S THE Cr*( /t VfOA. Cl f« RtfOy. AtEMCtmU. MdSff, 
c/t0i». CLARK. JbTfMTdOP ST AH CfltiJTEEt, 4.>0 ALL OTHERS 

Sr a»ra Ika SKAPFCN M ALL STPOPPCA. yaw 
will n*t «•!. M SCTTTA SKAVXS M ya* n-H 
iAVt MONEY to fcl**»a *• raa a*U ba akl, to 
,*1 Irato l»# ta *V! ,N.to. (raw ant kUto. to* 
_ Ik! Utl iMta adl ba !t »a^ »* Iba *>•( Tka 

^ ^ " tM.iradtaa >i t—wi* •’A a<U Utl b btotoa 

Itotl rxntn Iwrbat. I, U awt-tetW by taayty ta*». 
X /xv U! tb- Wtot at b*adW !! u tb. Jiattmaw 




Th* SUAAras U AU. u w 


----Tba W*.fbi a 

PrUt. aaly big*. paklMk*. 

JONMSON SMITH A COu. OETT E3 ISd N. HALSTED STKECT CHICAGO 

'^gPotmend 

Th* Ifaicat rrpairar fot Iroowara, Axatawag*. 
EraaMlwarr.aU. Good for fcaUJa*. poto.paoa, 
boUaro. aod **arf bod of Iroow./#, aUo fig 
tto, copper. aloaOmim. ir* bwxta. how p)pto. 
__ _ eraaka to atoata, brokaa chto*. poraataJo. 

atroogar thaa paw. Raplaewi chippad aeamal. Aoyoa* e»* yAlLUKAW 

lJ4POSSrBI.E. Battai aaO aaator tha* aaldar. ftra* ***••. '• «“». *» , 

ODd SO ocpto. 

Jobnsoo Smith &. Co., Dept, E8 3224 N. Balsted Ft., Chicago 


benefit hy the *'Electrical £.t*/’cn’/jicii/cr'' xchen TtriViii^ to advertisers. 
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ELECTRICAL EXPERIMENTER 


June. 1919 


SAVE 1/2 ' INSTALL YOUR OWN 

PLUMBING-HEATING 

NEW HARDIN EASY WAY 




Hardin-Lavin Hot Water Boiler 


Reduce the High Cost of Building 

Plan and Install Your Own 
Plumbing and Heating System 

Our new HARDIN EASY WAY enables any 
electrician, carpenter, contractor, builder, or 
farmer to easily install a complete, highest-grade 
plumbing system. Forty years’ experience sell¬ 
ing plumbing and heating goods direct has quali¬ 
fied us to supply material equipped with patented, 
easily-adjustable connections that any handy man 
can install himself. Our method is perfect, 
simple and easy. It will enable you to save on 
time, labor and materials. It will reduce your 
installation expense ONE-HALF. 

Send for Handy-Man Book 

This big, valuable, instructive book contains practi¬ 
cal and exclusive information of value to every handy 
man. It explains the new HARDIN EASY WAY of 
installing; it tells you in advance what your plumbing and heating will cost; it gives you suggestions on 
what fixtures to select and how to install them. 

This 256-pagc HANDY-MAN BOOK, will help you save money, time, material and labor, because it will show you 
fully how to put in your own plumbing and heating by our new, modern and quick method. It contains a complete 
line of new designs in guaranteed plumbing and heating outfits with the latest improvements, water supply systems, 
sinks, pipes, valves, fittings, etc. Over 10,000 different fixtures and supplies are illustrated and described in this 
remarkable book. You can*t afford to be without it. 

No Exoense Soared , We have spared no effort and have gone to a great expense to compile this valuable 
• • book. With economy still a national necessity, it would be unpatriotic to send this 

expensive book broadcast to non-interested parties. Therefore, we request a temporary deposit for each copy of 25c 
which we refund on first order or we send our Bargain Bulletin Free. Send today, our easy method and prices will 
astonish you. 

L^t IJi- A/p/n Ynn PInn rrnrl ^ sketch or plan of your plumbing and heating job. 

ncip I OU nan ana insiail engineers will show you the easiest, cheapest and most 

practical way. We furnish clear and easily understood plans FREE. If necessary, we will loan you the tools. 

CUT-TO-FIT METHOD 

t.ven if you intend to employ a practical plumber, your 
big saving by using our products and ’’New Method” will 
surprise you. Our simplified systems are fitted at the fac¬ 
tory for the exact job for which they are intended. Any 
handy man with a few ordinary tools can easily install our 
plumbing, water supply systems, pipeless furnaces, hot 
water or steam heating plant this cheap, easy way. No ex¬ 
perience required. We even furnish the necessary tools if 
desired. Every fixture we ship is guaranteed to give satis¬ 
faction. We will replace without cost to you any part or 
parts that prove defective or unsatisfactory. 

40 YEARS IN BUSINESS 

at the same address. $500,000 plants behind our guar¬ 
antee. Send the attached coupon now for FREE 
HANDY-MAN BOOK and full particulars. 

HARDIN-LAVIN CO. 

45I0-20A Collage Grove Ave., Chicago, 111. U S. A. Hardi„.L.vi„ w..,r Supply Sy...m 




heveft by inriifioirni.y thr ' flntrtcal Trfcriwrvtcr uhcn urittnj to adicrtMtrs. 


























Flexible 

Covers 

Handy 

Pocket- 

Size 

Volumes 


10 

Volumes 

3 ^ 

Pages 

4700 

Pictures 

n Per 
Volume 

n Per 
Month 


Just what you need to know to succeed in ELECTRICITY 


E very electrician, every engineer, every mechanic should know 
about these wonderfully helpful instructive books, which give in 
plain words a com])lete working knowledge of electrical engi¬ 
neering in all its phases. 

You run into some new electrical problem almost every day. The 
information you need to help you in your every day work is in 

HAWKINS 

ELECTRICAL GUIDES 

These bonks place electricity at your finger ends. They cover every imaginable 
subject, principle, theory, problem, trouble, and way of doing things electrically. 
Every subject is indexed so that you can turn right to it. They are a study course 
and a rcferen<*e guide in one, written in plain every day language—no wasted words 
—only what you need to know—chock full of up-tn-tlie-minutc electrical knowledge. 
The guides arc a complete course In electrical engineering. They will help you in 
every detail of the day's electrical work. You can't ask an electrical question that 
Hawkins (Jiiides can't answer. 

Pocket-Size Flexible Covers 


What Electrical Mea Say 

Helped Him Make Good 

“It is only right for me to recom¬ 
mend highly the Hawkins Gnides. for 
they have been of the greatest assist¬ 
ance to me in placing me in my 
present position as Superintendent of 
Coiistmction Derartimnt of one of 
Ohio's largest Electrical t'ompanies. 
I would like to see every man have a 
set of Hawkins Guides.” 

Geo. Knecht, Columbus, Ohio. 

In the Naval Electrical Dept. 

"The Hawkins GnMes are great 
help to me in the Naval Electrical 
Department, which they cover very 
thorougbb’." C. -T. ('ornell. 

C. S. Receiving Ship. Brooklyn. N. Y. 

Superintendent 

”1 am now superintendent of the 
Dunnville Hydro - Electric Systems, 
and Hawkins Guides were a great 
help to me in holding down a re¬ 
sponsible position.” 

W. E. Swartz. Dunnville. Ontario. 

Wireless Operators 
*'T have worked wireless fnr ten 
years—but I wish I hail these books 
years ago. as they have saved me a 
great deal of trouble." H, Marshall. 

Steamer M & B No. 2. 
Wnlkerville. Out. 


The books are small enough to slip into your coat 
pocket—handsomely bound in fle.xible black covers. 

You can carrv eajli volume with you until yon have 
mastered its euntents. 3.SOU pages of actual information 
and 4.7^0 illustrations. Once you see these books and 
jiul them Into actual use you will never again want to be 
without them. Try it at our expense. 

SEND NO MONEY 

It Will cost you nothing tn receive these books—to look 
them over—ask them all the questions yon ran think of 
—use them in yonr work—study them—pick up some 
infonuatlon that will iju-rease your earning ability. We 
will ship you the entire set of 1ft volumes entirely FREE. 

This is a sign of our confltlence in (he giii<les. Pure 
gold does imt object to being tested. Keep tliem for 
seven days and If you do not tlecidc that you can't get 
along without them, return them to us ami owe us 
notlting. 

When yon decide to keep (hem yon only have to pav 
$1.00 down and remit (he balanee of $0.00 on the easy 
payment of $1.00 a month (ill jiaid for. 

Use (his coupon to get ttie books. It will pay you 
many times over. 

THEO. AUDEL & CO. 

72 Fifth Ave. New York, N. Y. 


READ THIS PARTIAL LIST OF CONTENTS 

No 1 Contains 348 pages, 3S8 illustrations. Elecirieal 
signs and syinliols static and current eleciricity 
—primarj’ cells—conductors and insulators—resistance and 
conductivity—niagne.ism—induction coils—dynamo princiiiles 
—I'lasses of dynamos—armatures—windings—conunutation— 
brushes, etc. 

O Contains 348 rages, 304 illustrations. Motor 
^ principles—ariiiatnre reaction—motor starting- 
calculations—brake hursejHiwer—selection and installation of 
dynamo and iiioiors galvanometers—standard cells—current 
measurement — resistam-e measurement — voltmeters — watt¬ 
meters—watt hour meters—ojHTation of dynamos—operation 
of motors, etc. 

*2 Contains .300 pages, 423 Illustrations. Distrihu- 
systems—wires and wire calculations—in¬ 
side. outside and underground wiring—sign flasher.s—light¬ 
ning protection—rectiflers—storage battery systems, etc. 

A Contains 270 pages. 379 illustrations. AHernat- 
“ mg current prnu'iples—alternating current dia¬ 
grams—the power factor—aliertiator principles—alternator 
construction—windUigs, etc. 

e Contains 3*20 pages, 614 illustrations. A. C. .Motors 
11 V. xj —synctironous and induction motor principles— 

C. commutator motors—induction motors, transformers: losses, 
construction, connections, tests'—converters—rectifiers, etc. 

Contains 298 pages. 472 Illustrations, Alternating 
iiw. u current systems—switching devices—circuit break¬ 
ers—relays—lightning protector apparatus—regulating devices 
—s.NTichrimous condensers —indicating dences—meters—jiower 
factor indicators—wave form measurement—SNvitcb boards, etc. 

7 Contains 316 pages. 379 illustrations. Alternat¬ 
ing. « jfjjj current, wiring power stations — tnrliiiies; 
management, selection, location, erection, testing, running, 
care and repair—telejiliones. etc. 

Wfk Q Contains 332 pages, 436 illustrations. Telegraph 
I'n.F. LT —simultaneous telegraphy and telephony—wire¬ 
less— electric bells — electric lighting — photometry, etc. 

Q Contains .322 pages. 627 illustrations. Elec- 
, trie railways—electric locomotives—car light¬ 

ing—(rollev car oiu ralion—iniscellaneuus amdications— 
motion pictures— gas engine ignition'—autoinotiile self- 
starters and lighung systems, electric vehicles, etc. ^ 

1 n ConiaiMs 513 jiagcs. 599 illustrarions. 

Elevators—cranes pumps—air com- 
pressors—electric heating—electric welding— THEO 

aoldering and brazing — Itulustrial electro- AimPT* 

lysis—electro plating—electro-therapeutic a. ^ 

X-rays, etc. « GU. 

Also a complete 126 -page ready . ▼ 72 Filth Ave. 

referetice index of the complete * New York, N.Y. 

libraI'.v. This index has been ▼ 

planned to render easily ac- ^ submit me for 

cessible all the xast infer- ^ examination Hawkins 
motion contained in the Electrical Guides (price 

10 electrical guides. W $1 each). Ship at once, pre 
There are over 1 . 5 .- paid, the 10 numbers. If satis- 

■.•nces."Ymi fin "' »* 

what you want '^dlun seven days and to further 

to know in- ^^ mall you $1 each mouth until paid, 
stantly. 

^ Signature. 


Occupation. 
Employed by.... 


Reference. 


IVi! benefit by mentioning the “Electrical Exberiinentcr'' nhen icriting to adiertiscrs. 























Supcnntrntlent of Pittrrr 
Plant 

$250(1 to $5000 per year 
City Technician 
$1500 to $3000 per year 
Electrical Draftsman 
$2000 to $3000 per year 
Testing Room Foreman 
$2000 to $3000 per year 
Supervisor of Maintenance 
of Electrical M o t i V c 
Etpupment 

$2500 to $1000 per year 
Technical Sah^sman and Di¬ 
rector of Factory Power 
Installations 

$3000 to $6000 per year 


Unparalleled Opportunities in the 
New Field of Blectvo-Technics ! 

Announcing a New Specialized Course of Electrical Instruction to Train 
Men for This Newest and Biggest Field in the Electrical Profession 

F or years there has been developing in the industrial life of this country a wide commercial gap between the skilled. 

technically-trained Electrical Engineer and the “apprentice-trained” Electrician. At the top of the electrical pro¬ 
fession has stood the Engineer—at the bottom, the Electrician. And in between has grown up a tremendous field 
of high-salaried industrial positions calling for tcchnically-traincd eleclriciaiis —the field of Electro-technics! fhon- 
sands of leading industrial concerns today are looking for men who can fill these higher-grade electrical positions— 
men who can qualify as Power Plant Superintendents, City Technicians. Electrical Draftsmen, Testing Room b'ore- 
men. Supervisors of Mainienanee of Electrical Motive Equipment, etc.— Elcctro-techiiiciaiis! 

You boys who are interested in an Electrical career-you men in the electrical trade who are handicapped by 
V lack of technical training —here is your big opportumty! 

Become An Electro-technician — ^Thousands of Liberal-Salaried Positions 
Opening Up All Over the Country in This Big, Uncrowded Field 

Now is the time to start your training—with a tremendous nation-wide industrial reawakening right at 
\mnd—zcifh the most stupendous skilled-job market iu history awaiting you when you graduate! Alreadx 
the first signs of the new industrial era are on the horizon. Rise to this world-epoch opportunity. Fol- 
^ ^ low the example of the thousands of men of all ages in all walks of life, who at the close of the Civil 

X ^ \Var revotutioniced their entire life-careers in the great commercial readjustment that followed the 
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SEND 

ME 

THIS 

BOOK 
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I am intertstcjl in 
the btK success-oppor¬ 
tunities offered in the 
new held of Electro- 
technics. Send me a copy 
of Booklet - Catalog ' I h ■ 

Ptcctro ' technician — .*f .Vert 
Pactor In Modern Industry.*' 

It is of course understood that this 
request places me under no obligation. 


Name. 

Adires> . 

< tty . 

Ac 

I'rrMrnt O cUf atii n 




ITur of the Rebellioiv 

The Only School in the Country That Offers This Specialized 
Electro-technician Course 

Nowhere else can you at present secure this valuable, specially-arranged, condensed 
course of Elcciro-iechnical training—training that is thoroughly sound atid practical frotn 
start to finish—training that combines work-shop, laboratory, drafting-room and rccita- 
tiun-room instrucliun in equal measure and in efficient daily setjucnce. 
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. F lu at >n 
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Elrciro'T echnician 
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Entrance Requirements 

The course is npiMi to all applicimts wlio have* 
at least a common grammar school cduca- 
tilth or its equivalent. All completed High 
School work in stu«Jies essctiti.al to en¬ 
gineering, such as .Mathematics. Phy¬ 
sics, Chemistry, clc,, will he crcflited 
*'<1 to stuflent on entering. Such stu 

dents will be given advancei! 
standing that will cnabh* them 
^ to complete the course in 

one-hatf to three-fourths 
^ the regular t me. accord- 

S Q ing to the numh<*r of 

^ . credits they h.ive on 

entering. 

\ 

N • 
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Next Term Opens July Ist 
Classes Forming Now 

Quick action is necessary as the number 
of stuflents that can he accommodated in 
this term is limitcfi. So ibm't delay. Look 
at your calendar—note the date clip the 
coupon at the left and some day you*ll be 
l-)oking back to this day and congratulating 
yourself over an<! over again for taking the 
first .step in the greatest field Electricity has 
ever offered 1 


SCHOOL OF ENGINEERING 
OF MILWAUKEE 

91 373 Broadway, Milwaukee, Wis. 


TMt CAREY PPlOTloe CO '»*e 












































